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ANNOUNCEMENT. 



The Vermont State Agricultural Exjwriment Station was 
eetabliBhed in accordance with an Act of the General Assembly 
approved Nov. 24th, 1886, for the purpose of promoting agri- 
cnltnre by scientific investigation aad experiment. 

The Station is prepared to analyze and test fertilizers, cattle 
foods, seeds, soils, milk and other agricultural materials and prod- 
ticts, to identify grasses, weeds and upeful or injurious insects, and 
to give information on various subjects of agricultniTtl science for 
the use and advantage of the citizens of Vermont. 

All chemical analyses, seed investigations, etc., proper to 
an experiment station, that can be used for the public benefit, 
will be made without charge. The Station will undertake no 
work the results of wliicli are not at its disposal to use or pul>- 
lisli if deemed advisable for the public good. The results of 
.each analysis or examination will be promptly commtmicated 
to the party sending the sample. Those that are of general 
interest will be published in bulletins, copies of whicli will 
sent to each post-office in the State. The work of the year will be 
summed up in the annual report of the Station. 

It is the wish of the Board of Control to make the Station 
as widely useful as its resources will admit. Every Vermont 
citizen wlio is concerned in agriculture, whether farmer, manu- 
facturer or dealer, has the right to apply to the Station for any 
assistance that comes witliin its province to vender, and the Station 
will respond to all applications as far as lies in its power. All 
commuuications on agricultural and horticultural topics will be 
fairly considered and as far as possible promptly answered. 
Any one desising to send samples or specimens for examination 
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AHNOmOEMKNT. 



Bhould first write tp the Experiment Station and get blanks and 
directions for taking samples. 

Parcels by express, to receive attention, should be prepaid. 

The Station offices and laboratory are in the Station 
"Bnilding, comer of Main St. and University Place, The 
Station farm is ia South Burlington, The Station has telephone 
connection and may be spoken from the Central Telephone 
OfGce and any Hotel in Burlington, and from the Telephone 
Stations at Essex Junction, OeiH-gia, Kilton, St. Albans, WiUia- 
tOD, Winooeki aud Montpelier. 

W. W. COOKE, Director, 

Burlington, Yt. 

I^° Address all commnnications, not to any individual officer, 
but to the Agricultural Experiment Station, Burlington, Vt. 
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BEPOKT OF THE DIRECTOR. 



The law creating the Vermont State Agricultural Experi- 
ment Station placed it under tlie charge of the University of 
Vermont and State Agricultural College. The University at 
once turned over to the uses of the. Station tlie large brick build- 
ing formerly occupied by the Medical Department, tlius furnish- 
ing ample room for tlie offices and laboratories of the Station, 
but owing to tlie limited appropriation, two rooms only were littcd 
up at first for its use. Tlie first appropriation dated from Dec. 
1st, 1886. By March let, 1887, a chemical lalioratory had been 
furnished, well equipped throughout for agricultural investiga- 
tion, and active work was commenced. 

This report covers the first twelve months of the actua 
work of the Station, ending March 1st, 1888. 

Tlie saippling and analysis of commercial fertilizers licensed 
for sale in the State has necessarily occ\ipied a largo part of 
the attention of the Station during the past year. As required 
by law, at least three samples have been drawn of each brand, 
"from places widely separated in the State, so that the average 
of these shall represent as fairly as possible the average quality 
of the goods. In all, about 125 different samples of licensed 
fertilizers have been drawn and analyzed. In addition to this, 
the Station has analyzed various fertilizing materials, as follows : 

Mixed fertilizers, 9 samples, 

Bone Meal, 9 samples. 

Agricultural chemicals, 8 samples, 

Minerals, 6, Ashes, 3, samples, 

Muck, 2 samples, 

Farm-yard manure, 3, samples, 

Miscellaneous, 4, 
As the Station had no farm of its own, it was necessary 
that any field or feeding e.'iperiments undertaken should be 
«ondacted on the farms of others. In answer to a request 
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10 REPORT OF THE DIRECTOR. 

published in the newspapers of the State, many farmers 
gave ue the uBe of their land and equipmentB, and the 
Station deeires to express here its thanks to the farmers who 
haye bo generously aided it in its invostigatioiis. Three general 
lines of work were laid out for these experiments on the various 
farms throughout the State : 

1. An experiment with fertilizers, to answer the question 
whether South Carolina rock and bone-hlack in their undissolved 
form could be protitably used by farmers as a fertilizer for th& 
hay crop. 

3. Tests of new fodder plants, the following varietieR 
being tried : Alfalfa, Cowpea, Seradella, Winter Vetch, Spring 
Vetch and Yellow Lupine. 

3. Feeding experimouts with milch cows, to determine 
the effect of various rations on the quantity and quality of the 
milk. 

4. Besides these, the Station has made numerous analyses- 
of various feeding materials, some at the request of farmers in 
the State, and others in connection with the feeding and field 
experiments above mentioned. In the following pages will be 
found a more detailed account of the work. ' 

The Station has issued seven bulletins during the year, as. 
follows : 

No. 1. Analyses of Licensed Fertilizers. Issued March 31 
1887. 

No. 2. Analyses of Licensed Fertilizers. Issued June 30, 
1887. 

No. 3. Analyses of Bone Meal. Issued August 11, 1887.. 

No. 4. Field and Feeding Experiments with Cowpea and 
Seradella. Issued November 22, 1887. 

No. 5, The Availability of the Nitrogen in Fertilizers.. 
Issued January 23, 1888. 

No. 6. Analyses of Ashes, Bone Heal and Licensed Fer- 
tilizers. Issued February 27, 1888. 

No. 7.- Keport of the Meeting of Agriculturists to con- 
eider the work of the Station under the provisions of the Hatch 
Bill. Issued March 1, 1888. 

Under the Hatch Bill the Station will hereafter receive- 
$15,000 a year. This will enable it to increase the scope and. 
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REPORT OP THE DIRECTOR. 11 

variety of its worjt. A farm has been purohaBed and suitable 
boildings have been erected and well stocked to make a fully 
equipped experimental farm, so that hereafter the Station will 
be enabled to carry on its work in the following definite linen of 
research : 

I 1. Field experimente with the principal farm crops of the 

State. ' 

2, The feeding of farm stock. 

3. The study of various fruits and vegetables adapted to ■ 
the soil and climate of the State. 

i. The study of milk and all of its products. 

5. The diseases of plants. 

6. The study of insects injui-ious to vegetation. 

7. Fertilizers, both in the field and the laboratory. 

8. Miscellaneous chemical work which may be sent in by 
the farmers of the State. 
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VERMONT FERTILIZER LAW. 



It is hereby enacted by the Oeneral Assembly of the State 
of Vermoni : 

Section 1. Manufacturers and importers of conamereial 
fertilizers, sold or offered for sale in this State, shall, before such 
fertilizer is sold or offered for sale, obtain a license from the 
State treasurer, countersigned and recorded by the secretary of 
tlie board of agrieultui-e, for each brand of fertilizer so sold or 
offered for sale, authorizing .the sale of the same in the State, 
and shall securely affix to ea<;h barjel, bag, or other package of 
such fertilizer the word " licensed," i^Ith the number and date 
of the license. The person obtaining such license for a brand 
of fertilizer shall pay to the State fifty dollars for each brand 
licensed, and the license shall be valid for one year. 

Sec. 2. Manufacturers and impoi'ters of commercial ferti- 
lizers sold or offered for sale in this State, shall, before such fer- 
tilizer is so sold or offered for sale, file with the State treasurer a 
bond, with sureties residing in the State satisfactory to said treas- 
ujer, in the sum of five thousand dollars, payable to the State, 
conditioned for the payment of forfeitures and costs imposed on 
such manufacturers or importers for violating the provisions of 
this act, and such bond shall be renewed from time to time, as 
the State treasurer may require. 

Sec. 3. Manufacturers and importers of commercial ferti- 
lizers sold or offered for sale in this State, shall, befoi-e such fer 
tilizer is sold or offered for sale, securely afiix to each bari'*i, 
biig or package of sudi fertilizers, a label wherein they shall 
state in legible print, the name and place of business of such 
manufacturer or importer, the year of the manufacture of such 
fertilizer, or, if the fertilizer is imported, the year of its import- 
ation, and not weight of the same, also the constituent parts of 
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FEBTILIZEB LAW. 13 

such fertilizer, and the percentage of nitrogen, of potash, of sol- 
uble, reverted and insoluble phosphorie aeid. 

Sec. 4. A mannfaeturer or importer of commercial ferti- 
lizers, sold 01- offered for sale in this State, who violates any of 
the provisions of this act, shall forfeit to the State one thousand 
doIlai-E, to be recovered in an action on the bond required to be 
filed by such manufacturer or importer, under the provision of 
section two of this act. 

And it shall be the duty of the secretary of the board of 
agriculture to notify the State treasurer of all violations of the 
provisions of this act, and the'State treasurer sliall immediately 
commence suit on the bond in the name of the State, and prose- 
cute the same to final judgment. 

Sec. 5. The woi-d " importers " in this act shall be con- 
strued to mean persona importing fertilizers directly from 
countries without the United States. 

Seo. 6. The term " commercial fertilizers^" as used in this 
act, shall be taken to mean compounded and maiiufactiu'ed sub- 
stances containing or represented to contain two or more ingi-e- 
dients mentioned in section three of this act, but sliall not apply 
to the separate ingredients used to manufacture the same when 
sold in their pure condition, or to bone meal, land plaster, lime 
or any substaneo the product of nature which has not been couj- 
pounded. 

Sbo. 7. Aperson who sells or keeps for sale a commercial 
fertilizer, the manufacturers or importers whereof have not com- 
plied with' tlie provisions of sections one and two of this act, and 
the barrels, bags or packages whereof are not marked with legi- 
bly printed labels pui-porting to specify the particulars required 
to be specified in such labels by section three of thie act, shall 
be fined two hundred dollars. 

Sec. 8. The agents in this State of the manufacturers.or 
importers of a commercial fertilizer may sell any commercial fer- 
tilizers in their possession in this State at the time of the passage 
of this act, although the same is not labeled in conformity vnth 
the provisions of section two of this act. 

Sec. 9. The chemist of the University of Vermont and 
State Agricultural College shall be ex-officio State chemist for 
the purposes named in this act. 
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14 FBBTILIZEB LAW. 

Seo. 10. It shall be the duty of tbe secretaiy of the State 
board of agriculture by himself, or by flome euitable person, to 
be appointed for that purpose, to draw at least three samples in 
each year of each brand of fertilizere kept for sale in the State, 
from stock in the hands of the agents or dealers in the same, 
which drawings shall be made in the presence of at least two 
witnesses, and without any previous notice or information of 
such drawing to the manufacturer, or f^ent, or dealer in such 
fertilizer. 

Each sample so drawn shall be divided into three parts, and 
placed in tin or glass vessels and carefully sealed, which shall 
Giicb liuve a label placed thereon, stating the name of the manu- 
facturer of said sample and tbe brand or trade mark under which 
it is sold, from what agent or dealer, and when and where the 
same was drawn, which label shall be signed by the secretary or 
other persons drawing the same, and by the witnesses present at 
said drawing and sealing up of said samples. 

One o£ said vessels containing said samples shall be kept by 
the agent or dealer, one sball be kept by the secretary of the 
board of agriculture, and one shall be sent to the State chemist, 
who shall properly analyze the same, and duly report to the sec- 
retary of the board of agriculture the result of said analysis, 
stating the methods used by him to determine the amounts of 
potash, nitrogen, soluble, reverted and insoluble phosphoric acid, 
and such amounts ; and said secretary of the board of agricul- 
ture shall cause such reports to be published, giving the name 
of the chemist making the same. 

Sec. 11. If the secretary of the State board of agriculture, 
or the State chemist making the analysis, shall violate, or know- 
ingly fail to perform his duty, as prescribed in said section, or 
shall collude with any manufacturer of, or agent or dealer in, any 
fertilizer, to evade the provisions of said section, so as to injure 
any manufacturer of, agent or dealer in any fertilizer, such sec- 
retary or chemist shall, upon conviction thereof, be sentenced to 
pay a fine of one thousand dollars. 

Sko. 12. The Unirersity of Vermont and State Agricul- 
tural College shall receive five dollars for each analysis made 
under the provisions of section nine of this act. The secretary 
of the board of agriculture shall receive fifty cents for recording 
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each liceDBe, and two dollars a day for time neceBBarily spent in 
drawing sampleB, and his traveling expenees incurred in the dis- 
charge of Buch duty. Such fees and compensation shall be paid 
from the State treasury, but the fees and compensation incident 
to the drawing of samples and analyzing any oue brnnd of fertili- 
zer and recording the license for siicli brand, shall not exceed 
the amount paid for snch license. 

Seo. 13. Ttiis act shall lake effect from itis passage. 

Approved November 29, 1882. 



No, 89.— AN ACT TO AMEND NUMBER ONE HUN- 
DRED AND NINETEEN OF THE ACTS OF 1882, 
RELATING TO COMMERCIAL FERTILIZERS. 

It is hereby enacted by the General Assembly of the State 
of Vermont: 

Section. 1. Section one of number 119 of the acts of 1882 
is hereby amended so as to read as follows : Manufacturers and 
importers of commercial fertilizers sold or offered for sale in this 
State, shall, before such fertilizer is sold or offered for sale, obtain 
a license from tlio State treasurer, countersigned and recorded 
by the secretary of the board of agriculture, for each brand of 
fertilizer so sold or offered for sale, authorizing the sale of the 
same in the State, and Bhail securely affix to each barrel, bag or 
other package of such fertilizer tlie word " licensed," with the 
number and date of the license. The person obtaining such 
license for a brand of fertilizer shall pay to the State fifty dol- 
lars for each brand licensed, and tiie licenses shall expire on the 
thirty-first day of December of Ihe year for which they are 
issued. 

Ssc. 2. This act shall take effect from its passage. 

Approved November 25, 1884. 
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VERMONT EXPERIMENT STATION LAW. 



KO. 73.— AN ACT TO ESTABLISH A STATE AGKICTJL- 
TURAL EXPERIMENT STATION. 



It is hereby enacted by the General Assembly of the State 
of Vermont : 

Sectioh 1. For tlie promotion of Bcientific and practical 
a,i^ri(!ultiire, and for preventing frauds and adulterations in com- 
mercial fertilizers, foods, feeding stuffi', seeds, and commercial 
products, there is hereby establislied a State agricultural exper 
iment station, in connection with, and under the control of tins 
University of Vermont and State Agricultural College. 

Sec. 2. The fi'ustees of the University of Vermont and 
State Agricultural College shall appoint annually two of their 
number, who, with the president of said institution as their 
cliairman, shall act as a board of control for said State agricul- 
tural experiment station. It shall be the duty of tlie boai-d (f 
control to appoint a director and such other officers and employes 
as they may deem proper for the i~tatc agricultural experiment 
station, and to audit all bills for iti^ expenses, and to have gen- 
eral oversight and direction of its affairs. 

Sec. 3. The director and other officers of the State 
agricultural experiment station shall investigate such subject ; 
as the board of control may from time to time direct, but they 
are especially charged : 

1. With investigations relating to the ravages »f insects 
and the dissemination of such information as may be deemed 
advisable for their abatement. 
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2. With investigations and experiments directed to the 
introduction and fostering of new agrieoltural industries adapted 
to the varions climates and soils of. the State, and especially of 
new fodder plants and feeding stuffs. 

3. With conducting experiments on the nutrition and 
growth of plants, with a view to ascertain what fertilizers are 
best suited to the various crops of this State. 

Sec. 4. Any farmer or other resident of this State, pur- 
chasing for his own use a commercial fertilizer that has been 
duly licensed for sale in the State, may require the dealer to 
draw in his presence a sufficient quantity of said commercia. 
fertilizer to serve as a sample for chemical analysis, and said 
dealer shall certify that the sample drawn fairly and correctly 
represents the average composition of the fertilizer sold. Tlie 
above mentioned sample shall be sent by the buyer in a sealed 
vessel, charges prepaid, to the State agricnltural experiment 
station, accompanied by a certified statement from the biiyer, 
giving the name and address of the manufacturer, the name and 
address of the agent or person from whom it was purchased, the 
date of its manufacture, the date and place of drawing the sam- 
ple, and its guaranteed composition and selling price. The 
director of the State agricultm'al experiment station shall cause 
to be analyzed, free of charge, all such samples, and. shall send 
copies of the analysis, a^ soon as made, to the person send- 
ing the sample and to the dealer from whom it was purchased ; 
provided, that there shall not be required in any one year more 
than two such analyses of the same brand of fertilizer. 

Sec. 5. The officers and employes of the State agi-icul- 
tural experiment station shall, so far as time and means permit, 
make analyses of all samples received of unlicensed commercial 
fertilizers, home made fertilizers, and the material for compost- 
ing the same. They shall also analyze soils, feeding stuffs, 
milk, butter, oleomargarine and other substitutes for butter, 
drinking water, and other substances or products, provided that 
in their judgment such analyses would be for the advancement 
of the public good. All such analyses shall be free of charge 
to residents of this State. 

(2) 
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18 STATE EXfEBIMKNT STATION LAW, 

Sec. 6. The director of tho State agricultaral experiment 
BtstioQ shall from time to time publish bulletins of its work for 
goneral distributioa. Copies of these bulletins shall be fur- 
nished free of charge to any one sending his address, and at least 
two copies of each bulletin shall be sent to each post-office in 
the State. The director shall publish an annual report for free 
distribution. 

8eo. 7. The sum of three thousand ti?e bnndrcd dollars, 
annually, is hereby appropriated to the University of Vermont 
and State Agi-icnltural College for the support and maintenance 
of the above mentioned State agricultural experiment station, to 
bo paid on the warrant of the governor, semi-annually, on the 
iirst day of December and June, the first payment to be on the 
first day of December, 1886. 

Sbo. 8. Ail duties prescribed by act one hundred and 
nineteen of the laws of 1882, relating to commercial fertilizers, 
to be performed by the secretary of the board of agriculture, 
shall hereafter be performed by the director of the State agri- 
cultural experiment station. 

Skc. 9. This act shalE take effect from its passage. 

Approved November 24, 1886. 
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An act to establish agncultural experiment stations in con- 
nection with the colleges established in the several States under 
till) provisions of an act approved July 2, 1862, and of the acts 
supplementary thereto, 

SEcnoN 1, Be it enacted by the Senate and House of 
Itepresentatives of the United States of America in Congress 
assembled, That in oi-der to aid in acquiring and diffusing 
among the people of the United States useful and practical 
information on subjects connected with agriculture, and to 
promote scientific investigation and experiment respecting the 
principles and applications of agi-icultural science, there shall be 
established, under the direction of the college, or colleges, or 
agricultural department of colleges, in each State or Ten-itory 
established, or wliich may hereafter be established, in accord- 
ance with the provisions of an act approved July 2, 1862, 
entitled " An act donating public lands to the several States and 
Territories which may provide colleges for the benefit of agri- 
■ciilture and the mechanic arts," or any of the supplements to 
said act, a department to be known and designated as an 
*' agricultural experiment station :" Provided, that in any State 
or Territory in which two such colleges have been or may be so 
established, tlie appropriation hereinafter made to such State or 
Territory shall be equally divided between such colleges, unless 
the Legislature of such State or Territory shall otherwise direct. 

Seo. 2. That it shall be the object and duty of said exper- 
iment stations to conduct original reseai'chcs or verify experi- 
ments on the physiology of plants and animals ; the diseases 
to which they are severally subject, with the remedies for the 
same ; the chemical composition of useful plants at their differ- 
ent stages of growth ; the comparative advantages of rotative 
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cropping as pursued under a varyiag series of crops ; the capacity 
of new plants or trees for acclimation ; the analysis of soils and 
water J the chemical composition of manures, natural or artificial, 
with experiments designed to test their comparative effects on 
crops of different kinds ; the adaptation and value of grasses and 
forage plants ; the composition and digestibility of the different 
kinds of food for domestic animals j the scientific and economic 
questions involved in the production of butter and cheese ; and 
such other researches or experiments bearing directly on the 
agricultural industry of the United States as may in each case 
be deemed advisable, having due regard to the varying condi- 
tions ind needs of the respective States or Territories. 

Seo. 3. That in order to secure, as far as practicable, 
uniformity of methods and rosnlts in the work of said stations, 
it shall be the duty of the United States commissioner of agri- 
cultnre to furnish forms, as far as practicable, for the tabulation 
of results of investigation or experiments ; to indicate, from 
time to time, such lines of inquiry as to him shall seem most 
important; and, in general, to furnish such advice and assistance 
as will beat promote the purposes of this act. It shall be the 
duty of each of said stations, annually, on or before the first day 
of Febnud-y, to make to the governor of the State or Territory 
in which it is located, a full and detailed report of its operations, 
including a statement of receipts and expenditures, a copy of 
which report shall be sent to each of said stations, to the said 
commissioner of agriculture, and to the secretary of the treasury 
of the United States. 

Sec. i. That bulletins or reports of progress shall bepub- 
lislxed at said stations at least once in three months, one copy of 
which shall be sent to each newspaper in the States or Territo- 
ries in which they are respectively located, and to such indi- 
viduab actually engaged in farming as may request the same, 
and as far as liie means of the station will permit. Such bulle- 
tins or reports, and the annual reports of said stations, shall be 
transmitted in the mails of the United States free of charge for 
postage, under such regulations as the postmaster-general may 
from time to time prescribe. 

Sbc. 5. That for the purpose of paying the necessary 
expenses of conducting investigations and experiments and print- 
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ing and diBtrlbuting the resultB as hereinbefore preBcribed, the som 
of $15,000 is hereby appropriated to each State, to be specially- 
provided for by CongreSB in the appropriations from year to year, 
and to each Territory entitled under the provisions of section 
eight of this act, out of any money in the treasnry proceeding 
from the sales of public lands, to be paid in equal quarterly pay- 
ments on the first day of January, April, July and October in 
each year, to the treasurer or other officer duly appointed by the 
governing boards of said colleges to receive the. same, the first 
payment to be made on the first day of October, 1887 : , Pro- 
vided, however, that out of the first annual appropriation bo 
received by any station an amount not exceeding one-fifth may 
be expended in the erection, enlargement, or repair of a build- 
ing or buildings necessary for carrying on the work of such stji- 
tion; and thereafter an amount not exceeding 5 per centum of 
such annual appropriation may be so expended. 

Sec. 6. That whenever it shall appear to the secretary of 
the treasury, from the annual statement of receipts and expend- 
itures of any of said stations that a portion of the preceding 
annual appropriation remains unexpended, such amount shall be 
deducted from the next succeeding annual appropriation to such 
station, in order that the amount of money appropriated to any 
station shall not exceed the amount actually and necessarily 
requii-ed for its maintenance and support. 

Sec. 7. That nothing in this act shfiU be construed tp ' 
impair or modify the legal relation existing between any of the 
said colleges and the government of the States or Ten-itories in 
which they are respectively located, 

Sec. S. That in States having coIlegeB entitled under this 
section to the benefits of this act, and having also agricultural 
experiment statiouB established by law separate from said col- 
leges, such States shall be authorized to apply such benefits to 
experiments at stations so established, by such States ; and in 
case any State shall have established, under the provisions of 
said act of July 2 aforesaid, an agricultural department or 
experimental station in comiection with any university, college, 
or any institution not distinctively an agricultural college or 
school, and such State shall have established, or shall here- 
after establish a separate agricultural college or school, which 
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shall have <!OnDected therewith an experimental farm or sta- 
tion, the legislature of such state may apply in whole or in 
part the appropriation hj this act made, to such separate 
agricultural college or school ; and no legislature shall, by con- 
tract, express or implied, disable itself from ao doing. 

Sec. 9. That tlie grK.nte of moneys anthorized by this act 
are made subject to the legislative assent of the several States 
and Territories to the purpose of said grants : Provided, That 
payments of such installments of the appropriation herein made 
ae shall become due to any State before the adjournment of the 
regular session of its legislature meeting next after the passage 
of this act shall be made upon the assent of the governor there- 
of duly certified to the secretary of the treasury. 

Sec. 10. Kothing in this act shall be held or construed as 
binding the United States to continue any payments from the 
treasury to any or all the States or institutions mentioned in this 
act, but Congress may at any time amend, suspend or repeal any 
or all of the provisions of this act. 
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List of manufacturere who have paid licenses as required hy 
the fertilizer law and of tlie fertilizers whicli liave been thus 
licensed for sale in the State during the year ending December 
31,1887: 

FIBH. BBAND OF FERTILIZER. 

Bowker Fertilizer Co., Bowker's Hill and Drill Plios- 

Boston, Mass, phate. 

Stnckb ridge Manure. 
Potato Phosphate. 

Dissolved Bone. 



Bradley Fertilizer Co., Bradley's X L Superphospliate. 

Boston, MaBB. B. D. Sea Fowl Guano. 
Potato Manure. 
Original Coe's Superphosphate 

Buffalo Fertilizer Co., Buffalo Ainmoniatcd Bone Sii- 

Buffalo, K, T. perphosphate. 

Buffalo Superphosphate for Po- 
tatoes, Hops and Tobacco. 
Buffalo Spec'l Superphosphate. 

Clark's Cove Guano Co., Bay State Fertilizer. 

New Bedford, Mass. 

Cleveland Dryer Co., Cleveland Superphosphate. 

Cleveland, O. 

Coo, E. Frank, High Grade Superphosphate. 

New York, N. Y. 
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FIBU. BRAND OF FEBTILIZEB. 

Common Sense Fertilizer Co., CoinmonSeKBeFertilizer,No.l. 
Boston, Mass. " " " " 2. 

Special Soluble Fertilizer, No. 
22. 

Cumberland Bone Oo., Cnmberknd Superphosphate. 

Portland, Me. Cumberland Seeding Down 
Fertilizer. 

Flamingo Guano Co., Liebig's Ammoniated Super- 

Baltimore, Md. phosphate. 

Glidden & Curtis, Boston, Maes. Soluble Pacific Guano. 

■ Michigan Carbon Works, Homestead Fertilizer. 

Detroit, Mich. 

Orient Guano MTg Co., Orient Complete Manure. 

Orient, L. I. 

Qninnipiac Co., Quinnipiac Phosphate. 

New London, Conn. Quinnipiac Potato Manure. 
Pine Island Phosphate, 

Standard Fertilizer Co., Standard Fertilizer. 

Boston, Mass. Standard Gnano. 

Tucker, J. A., Boston, Mass. Bay State Bone Superphos- 
phate of Lime. 

Williams & Clark Co., Ameiicus Ammoniated Super- 

New York, N. Y. phosphate. 

Special Potato Fertilizer. 

Note. — No eampIeB of Original Coe'a Superphosphate coald be foand in 
the State, and hence no analysee have been made of this brand. 
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Bnring the past year the Station has drawn and analyzed 
about one hundred and twenty-five samples of licensed fertil- 

In order that the analysis of a fertilizer may be of value, it 
must fairly represent the average composition of that fertilizer. 
Great care is necessary in drawing a sample for analysis, to get 
one that is a fair sample. In this State a sampling tube is nsed 
that takes a section or core out of the entire length of the pack- 
age, and thuB'insures fair sampling. In addition to this precau- 
tion, the State law requires the analysis of at least three 
different samples of each brand, so that the average of these 
may be taken to fairly represent the general character of the 
fertilizer. All the samples analyzed in 1887 were drawn by the 
Director of the ExperimeDt Station, either in person or by deputy, 

EXPLANATIOH OF TEBM8. 

The following explanations of the meaning of the terms 
used to designate the valuable ingredients of fertilizers, is taken 
largely from the last Vermont report of fertilizer analyses for 
1886. 

The ingredients of commercial fertilizers upon which both 
their agricultural and commercial values chiefly depend are nitro- 
gen, phosphoric acid, and potash. Besides these more valu- 
able ingredients, sulphuric acid and lime are always present in 
superphosphates in considerable quantities, being a necessary 
accompaniment of phosphoric acid as it exists in all fertilizers. 

Nitrogen is the most costly of the three important ingre- 
dients mentioned, and adds largely to the commercial value of 
all the fertilizers sold in Vermont. It is found in the wholesale 
markets in quite a variety of suljstances which are used to sup- 
ply this ingredient to mixed fertilizers, but which are available 
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for fertilizing pui-posee wlien piircliaeed unmixed with anything 
else. Organic Nitrogen is the nitTOgen of animal and vege- 
table tissues. The following materials furnish organic nitrogen 
to fertilizers : Dried Wood, dried and ground tish, azotiu and 
ammonite (prepai'ed animal matter), fi^h scrap, meat scrap, cot- 
ton seed meal, castor pomace, horn, hair, wool, leather-waste, 
etc. These substances must decompose and the nitrogen become 
changed into compounds of nitric add and ammonia before it 
is available to plants. There is, therefore, a great difference in 
the value of organic nitrogen as found in the above-named mate- 
rials. Dried blood, for instance, decomposes in the soil rapidly, 
while horn, hair, wool and leather scrap, decay very slowly, and 
the nitrogen which they contain becomes useful only after a long 
period of time- These latter substances ai-e not only less usefnl 
to the farmer than blood, fish and meats, but they are also much 
less costly, and their presence in a fertilizer supposed to be man- 
ufactured of the best materials is good evidence of fraud. Com- 
pounds of ammonia and nitric acid also occur in commerce, the 
former in sulphate of ammonia, the latter in nitrate of soda.- 
Seventeen parts of ammonia, or sixty-six parts of pure sulphate 
of ammonia, or eighty-five parts of pure nitrate of soda, each 
contain fourteen parts of nitrogen. 

The phosphoric add of superphosphates is determined in 
three forms according to its solubility in various liqnida, viz: 
soluble, reverted, and insoluble. 

Soluble phosphoric acid is tliat which exists in fertilizers in 
a form freely soluble in water. It is obtained by treating cer- 
tain phosphatic materials, sucli as bone and South Carolina rock, 
with sulphuric acid {oil of vitriol). Tlie advantage of having 
the phosphoric acid of fertilizers rendered soluble, is not that 
it remains so in the soil, for it becomes insoluble in water very 
shortly after application, but in the fact that when the com- 
pounds of the soil change it back to insoluble forms it becomes 
deposited in particles so minute that they are easily appropriated 
by the roots of plants. 

Reverted phosphoric acid is a term that originally signified 
phosphoric acid that had once been " soluble," but wliich from 
some cause had " reverted," or " gone back " to forms insoluble 
in water. Now it is used to designate that which is dissolved 
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by a solution of aminonium citrate, and includes not only the 
truly reverted, but also more or less of phosphoric acid as com- 
bined in the original, undissolved phosphatic material. Reverted 
phosphoric acid, in so far as it comes within the strict meaning of 
the term, most.probably has a value for crop production; equal to 
that of the soluble form, but it is not clear that this holds true 
of that which would be dissolved by ammonium citrate, from 
finely ground South Carolina rock, for instauce. 

Insoluble phosphoric acid is that which is readily soluble 
neither in water nor in a solution of ammonium citrate, but which 
uan be dissolved in strong acids. In some cases the phosphoric 
acid is too insoluble to be readily available as plant food. This 
is especially true of Canada apatite. Bone black, bone ash. 
South Carolina rock and Navasea phosphate, when in coarse 
powder are commonly of little repute as fertilizers, though good 
results are occasionally reported from their use. When finely 
pulverized (" floats ") they more often act well, especially in con- 
nection with abundance of decaying vegetable matters. The 
phosphate of raw bones is nearly insoluble, because of the ani- 
mal matter of the bones which envelopes it ; but when the latter 
decays in the soil, the phosphate remains in essentially the 
" reverted" form. 

It should be remembered that the terms "soluble," "re- 
verted," and "insoluble," are merely relative in their signifi- 
cance. There is no compound of phosphoric acid that is not 
dissolved to a slight extent, at least, in pure water, and to a still 
greater degree by ammonium citrate, and the extent of the solu- 
bility of raw phosphates in these liquids, and in weak acids such 
as are found in the roots of plants, depends very largely upon 
their mechanical condition, or the degree of fineness to which 
they are ground. 

The potash used in this counti-y for agricultural purposes, 
comes mostly from Germany in the so-called " German potash 
salts," which include sulphate of potash, muriale of potash (po- 
tassium chloride) and kainite. Except for a few special pur- 
poses, potash is equally valuble in all these forms, but costs least 
in the muriate and in kainite. 

In their raw or unmixed state, little use is made in 
Vermont of the various materials of which complete commercial 
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iertilizers are compounded. Theee materiale, such as dried blood, 
tish scrap, gronnd bone, bone black, South Carolina rock, muri- 
ate of potash and kainite are uot required by the fertilizer law 
to bo licensed or analyzed. A discnssion of their analyses and 
valuations is given in another part of this volnme, 

TBE TALCATIOM OF FEBTILIZEBS. 

In common with all American experiment stations that 
■stand in an official relation to the fertilizer trade, a schedule of 
trade values is given to the fertilizers analyzed. By means of 
these trade values there is calculated for each brand what has 
been designated as the " estimated value " or the " station valu- 
ation." As these estimated values are not iuteuded to represent 
the proper selling price of mixed goods at the point of consump- 
tion, and in order to prevent any possible misapprehension as to 
their real meaning, the following explanations are offered : 

1. These trade values represent very closely the prices at 
which a pound of nitrogen, phosphoric acid and potash, in their 
various forms, can now be purchased at retail in our large mar- 
kets. Tliey are based mostly upon the ton prices at which certain 
•classes of goods ai-u offered to actual consumers, and con-espond 
also to " the average wholesale prices for the six months ending 
March let, plus about twenty per cent in the case of these goods 
for which we have wholesale quotations." 

2. These ti-ade values do not include the charges for trans- 
portation from the market to the consumer, for storage, mixing, 
commissions to agents and dealers, selling on long credit, bad 
debts, etc., etc. 

3. They are the prices of nitrogen, phosphoric acid and 
potash, ready for use by the farmer, when these ingredients are 
purchased under the above named conditions, singly and not 
mixed. In ordinary superphosphates we find these three ingre- 
dients mixed, but this not a necessary condition of their use. 

An Ulustration may serve to make clear the above state- 
ments. A farmer wishes a ton of fertilizer similar to the well- 
known brands sold in this State. If he purchases for cash in 
New York or Boston sixteen hundred (16O0) pounds of dissolved 
bone black, three hundred (300) pounds of sulphate of ammonia, 
.and one hundred (100) pounds of muriate of potash, and mixes 
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these iogredienta together, he will have a complete fertilizer not 
essentially different from many standard brands of ammoniated 
superphosphates. The cost of the ton after mixing (if the 
farmer prefers to mix the ingredients) will he made up as follows r 

(a). Cost of the materials in the markets. 

(6). Cost of transportation. 

(c). Cost of mixing. 

The first element entering into the total cost is the only 
one included in the " estimated valne." If there is added to this- 
one element, not only the charges for transporlation and mixing, 
hut also the expenses of selling through agents and dealers, long 
credits, bad debts, etc., we have the factors involved in the cost 
of our ordinary superphosphates, when delivered at or near tlie 
place of consumption. As is to be expected, the station valua- 
tions of superphosphates fall below their selling prices. In 1885, 
the average differenee-in Vermont was $9.92 per ton; this year 
it is $10.01. This slight increase of difference is not due to an 
inferiority in the fertilizers, but to a lowering of the scale of 
valuation. 

4. The station valuations stand in no direct or necessary 
relation to the comparative profits wliich may be derived from 
the use of the various fertilizers by individual farmers. These 
values have an almost purely commercial significance, and are 
not designed to point out to the farmer whether he shall use 
potash, which is a comparatively cheap ingredient, or nitrogen^ 
which is comparatively costly. If ordinary superphosphates are 
compared, however, on the b^sis of commercial valuations, it 
will be found to be true in general that their fertilizing power 
is in proportion to their money value. 

The following schedule of trade values used in this State, 
in 188T, is the one agreed upon by tlie experiment stations of 
Massachusetts, Connecticut, and New Jersey, after a careful 
study of prices ruling in the large markets of New England and 
the Middle States. 
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Trade Valuks of Fertilizing Ingrfdients in Raw Mate- 
HiALs AND Chemicals tor 1887. 
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These values nre applied to the valiuition of siipei-phos- 
pliates and all mixed gouds as follows : 

It is assumed that the nitrogen of these goods lias for its 
source such materials as ammonia salts, nitrates, dried blood, 
ground fish, or nitrogenous substances of- equally good quality, 
and it is valued at 17J cents a pound, 

The insoluble phosphoric acid of mixed fertilizers is consid- 
ered as coming entirely from bone, and not from South Carolina 
rock, and is reckoned at three cents per pound. 

The potash is valued at the price of that ingredient in kain- 
ite and themunate, that isatfourand one-fourth cents per pound. 

The valuation of a fertilizer is obtained by multiplying the 
percentages of the several ingredients by twenty (which gives 
the pounds per ton), and these products by the prices per pound. 
The sum of the several iinal products is the market value of 
tlie fertilizing ingredients in one ton. 

These estimated values should be studied in the light of the 
previous explanations. It vfill probably rarely happen in this 
State that a mixed fertilizer can be sold near the point of con- 
sumption as low as the station valuation, the excess of cost rep- 
resenting certain expenses previously enumerated. The statiOTi 
valuations give the consumers a fairly accurate basis for estimat- 
ing the relative cost of plant food in the various brands of fer- 
tilizers, and will help the farmer to detennine whether he can 
in any way profitably change his method of buying fertilizing 
ingredients. A caution should be uttered, however, against 
making too close an application of the station valuations, as a 
difEerence of a few cents, or even a dollar, on a ton, between two 
brands may have no real significance, but may be due to unavoid- 
able errors of sampling and analysis, that render it impossible 
to determine to the utmost exactness the composition of the 
entire bulk of material that is sold. 
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The laboratory methods tiaed are essentially those agreed 
upon by the Aasouiatioa of Official Agricultural Chemists. 

1. Nitrogen was detenuioed by the absolute method with 
copper oxide and by the method of Kjeldahl. 

Q. Phosphoric acid was weighed as m^iie&ium pyrophos- 
phate after separation by molybdic acid. 

3. I'otasb was precipitated with platinum bichloride, after 
separation by the method of Lindo, as modified by Gladding. 

COUPARATITE YaLUE OF PeBTILIZBBS LICENSED IN 1886 AND 1887. 

Of the thirty-six brands ot commercial fertilizers sold in the 
State during the years 1886 and 1887, seventeen standard brands 
have been selected for a comparison between the character of 
the goods sold ander these brands in each of the'two years. Only 
those brands were selected which have been sold in the State 
during both of the years, and the Common Sense Fertilizers arb 
not included, as their valuation falls far below their selling price. 

Average Coufosition in 1886. 
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AvBRAGB Composition in 1887. 



Name of fertilizing ingredient. 



Nitrogen 

Soluble Phosphoric Acid. . . . 
Reverted Phosphoric Acid... 
Insoluble Phosphoric Acid . . 
Available Phosphoric Acid.. 
Total Pliosphori« Acid.... . 
Potash 



Total valuation., 



3.76 

i.ir 



$28.33 



From these tables it will be seen that the quality of the fer- 
tilizers sold has slightly improved, the average valuation in 1886 
being $2T.99, while in 1887 it is $28.23, an increase of $0.24 or 
one per cent. Daring the year the retail price has fallen about 
a dollar a ton, the average selling price in 1886 being tliirty- 
eiglit dollars a ton, against thirty-seven dollars a ton in 1887. 
The farmer has therefore made a total gain of 11.24 per ton, or 
about 5 per cent. 
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D,g,t7cdb/GOOgIC 



THE AVAILABILITY OF THE NITROGEN IN COM- 
MEKCIAL FERTILIZERS. 



It has often been claimed by farmore tbat tbe chemist in his 
analysis of commercial fertilizers, does not tell them enongh 
about their compoMtion. They say that the chemist gives them 
the commercial valne only, while tlie agrionltnral valne, which is 
the important thing to the farmer, is not shown. 

With r^ard to phosphoric acid and potash, the present 
methods of chemical analysis are quite satisfactory and farnish 
H reliable basis for a judgment as to the agricnltDral value of 
these ingredients. But in the case of nitrogen, the complaint o£ 
the farmer has some foundation in fact. It is a fact that a fer- 
tilizer can be manufactured which shall analyze high in nitrogen 
and yet have very little value aa a fertilizer. The ordinary 
method of analysis, such as is required by the State law, and has 
formerly been in nse in this State and is commonly used in many 
other States, gives the total amount of nitrogen in the fertilizer 
without showing whether or not the nitrogen is in a form availa- 
ble for plant food. The principal use of commercial fertilizers 
in Vermont is to give an early and vigorous start to hoed crops. 
It is important then for Vermont farmers to know how much of 
the nitrogen in each of the fertilizers sold in the State is in such 
a form that it is available for this rapid growth. 

Nitrogen is pnt into commercial fertilizers in three forms as 
nitrogen of ammonia salts, nitrogen of nitratea and nitrogen in 
combination with animal or vegetable matter, commonly called 
organic nitrogen. All ammonia salts and nitrates are soluble 
in water and hence immediately available to the plant. With 
organic nitrogen the case is quite difiFewnt The principal 
Bonrcea of organic nitrogen are dried blood, fish scrap, bone meal, 
slaaghter-honse refuse, horn and hoof meal and leather waste. 
These materials have a very different agricultural valne ; dried 
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blood, for instance, decays rapidly in the soil aod yields its 
nitrogen to the crop, while hoof and horn meal and leather 
waste are almost worthless, resisting for a long time the process 
of decay. 

The present iaveBtigation was undertaken to determine 
whether any of these poorer materials had been used in the man- 
nfacture of the fertilizers offered onr farmers, and at the aamo 
time determine how much of the nitrogen present was immedi- 
ately available for the use of the plant. The method of analysis 
used was that of digesting the fertilizer for a certain time in a 
solntioQ of pepsin and determining the amoant of the organic 
nitrogen dissolved by this solution. Many experiments have 
shown that dried blood is very largely dissolved by this solution 
and that the larger part of the nitrogen of fish scrap, bone meal 
and elangliter-boase refuse is also dissolved, while hoof and horn 
meal and leather waste are scarcely acted upon. This furnishes 
a ready method therefore for separating these two classes of 
organic nitrogenous material. 

Each brand of fertilizer, licensed for sale in the State during 
the year 1887, has been thus examined and the results are given 
in the subjoined table. By reference to this, it will be seen that 
the average solubility of the organic nitrogen is at least seventy 
per cent, showing that in the great majority of the fertilizers the 
best clnss of materials has been used. All- the nitrogen from 
Ammonia salts and from nitrates and all the organic nitrogen 
«olnble in pepsin solution, may be considered as Immediately 
available, and the sum of these three, i. e. columns 2, 3 and 5, 
forms column 8. Column 6 is found by dividing column 5 by 
column 4 and column 7 by dividing column 8 by column 1. 

The analytical method used was as follows: Equal quantities 
■of at least three samples of each fertilizer were mixed and well 
pulverized. The pepsin solution contained 5 grams of " Golden 
Scale Pepsin " to the litre, and 0,2 per cent of muriatic acid. 
Two grams of fertilizer was digested with 300 e. c. of above 
pepsin solution at a temperature of 104" F.; after two honra' 
digestion, 2 c. c, of a 10 per cent solution of muriatic acid was 
added ; every three hours this was repeated, so that at the end 
of twenty-four hours' digestion, the quantity of muriatic acid 
present amounted to one per cent. The heating was not con- 
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tinuoaa, but the eolation wae allowed to cool at night, so that to 
obtain tho twenty-four hours of actual heating, repaired parte 
of three days with two nights of cooliag. The eolation was then 
filtered, the reeidae washed ^thoroughly with water and dried. 
The amount of nndissolvcd nitrogenous matter in this residue 
was determined by the Ejeldahl method. 
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ANALYSES OF COMPLETE FERTILIZERS, NOT 
SAMPLED BY STATION. 



CTDder Sec. i^ of the law estHblisbing the Experiment Station, 
any resident of the State can have analyzed free of charge n 
sample of a fertilizer he has parchaaed for his own use. There 
was some fear that this provision might flood the Station with 
more work than it could perform, bat the fact that the first bul- 
letin of fertilizer analyses was published before planting time, 
removed the motive for most of the special analyses, and but 
few samples, under thb section have been received. The analysis 
of these is given below, in the order they were received at the 
Station. 

AUEKIOUB AHMONIA.TED BONE SIIPEBPEOBFHA.TE, 



Manafactnred by Williams & Olark Co., New York City ; 
sent by 8. C. Drew, South Royaltoo, from stock on hand which 
had been mannfactnred in 1885. 

Guaranteed. Found. 

Nitrogen 2.fiO 8.24 

Soluble Phosphoric Acid 7.00 4.17 

Eeverted Phosphoric Acid 3.00 5.89 

Insoluble Phosphoric Acid 1 .00 2.38 

AvMlable Phosphoric Acid 10.00 10.06 

Total Phosphoric Acid 11 .00 12.38 

Potash 8.00 2.69 

As was to be expected, much of the soluble phosphoric has 
changed to the " reverted " form, but as this form is of about 
equalagricultural value, the porchaser therefore would not suffer 
loss. Apparently there has also been an actual loss of some 
of the nitrogen. 
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STOOEBBIDGB HAMURB FOB SBBDINO DOWN, 

Mannfactnrcd by Bowker Fertilizer Co., Boston, Maas.; sampled 
by Station'ti A^nt at the request of E. L. Baes of West Ban- 
dolph, from stock then in his poeseasion. 

Guaranteed. Found. 

Nitrogen 3. SO 3.01 

Solnble Phosphoric Acid 2 .50 6 . 76 

Reverted Phosphoric Acid 1 .98 

Inaolnble Phosphoric Acid 3.56 

Available Phosphoric Acid 8 . 74 

Total Phosphoric Acid 14.00 11.30 

Potash 4.00 6.36 

BTOOKBKIDOE MANUBE FOB FRUTT TSEBS, 

Mannfactnrcd by Bowker Fertilizer Co., Boston, Maae.; sampled 
by Station's Agent at the rcqnest of E. L. Bass of West Ran- 
dolph, from stock then in his possession. 

Guaranteed. Fonnd. 

Nitrogen 3 .50 3 .55 

Solable Phosphoric Acid 6.04 

BeTerted Phosphoric Acid • 3.40 

Insolnble Phosphoric Acid. . . 3.72 

Available Phosphoric Acid 6.00 8.44 

Total Phosphoric Acid 8.00 12.16 

Potash 5.00 5.08 

OBBAT BA8TEBN POTATO SPEOUX, 

Jlannfactnred by Great Eastern Fertilizer Co., Rutland, Yt, 
Sample sent by Wheeler & Sheldon, Kntland, from stock of J. 
W. Cramton, Rutland. 



Kitrogen 

Solnble Phosphoric Acid . . . 
Reverted Phosphoric Acid. . 
Inaolable Phosphoric Acid. • 
Available Phoaphorio Acid.. 

Total Phosphoric Acid 

Potash 



aranleed 


Found. 
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8.00 


8.16 
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<3BBA.T EABTEBN OSSERAL, 

Manofactured by the Great Eastern Fertilizer Co., Rutland, Yt. 
Sample sent by Wheeler & Sheldon, Rutland, from stock of J. 
"W. Cramton, Rutland. 

Gnaranteed. Found. 

Nitrogen 3.00 3.11 

Soluble Phosphoric Acid 6.00 . 4.07 

EeTerted Phosphoric Acid.... Si. 00 S.75 

Insoluble Phosphoric Acid 1.00 1.24 

Available FhoBphoric Acid 8.00 7.82 

Total Phosphoric Acid 9.06 

Potash 2.00 2.25 

BOHB HEAL FEBTILIZEB, 

Made by Fertilizer Manufacturing Co., Fort Ann, N. Y, Sent 
by J. H. ChattertoD, Rutland. 

Guaranteed. Found. 

Nitrogen 3 .00 3.84 

Soluble Phosphoric Acid 

Reverted Phosphoric Acid 7.35 

Insoluble Phosphoric Acid 4.0? 

Available Phosphoric Acid 7.35 

Total Phosphoric Acid 14.00 11.43 

Potash •. 3.00 1..96 

HILL AND DBILL PHOSPHATE, 

Manafactnred by Bowker Fertilizer Co., Boston, Mass.; sent by 
Chag. H. Dinsmore, Georgia Plain, from stock of A. D. Hasel- 
tine, Swanton. 

Guaranteed. Found. 

Nitrogen 2.50 3 . 76 

Solnble Phosphoric Acid 8.00 7.41 

fieverted Phosphoric Acid 1.00 1.99 

Insoluble Phospboiic Acid 1 > 28 

Available Phosphoric Acid 9.40 

Total Phosphoric Acid 11.00 10.68 

Potash 2.00 1.98 

This sample was from goods that had lain over and were 
thought to havo been damaged, but the analyeiB failed to show 
that any material loss had occurred. 
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BONE M£AL. 



The State Fertilizer law does not require that bone meal 
should be liceoeed and analyzed, bnt the Station has analyzed, 
free of charge, all the sampIeB that have been Bent to it, in order 
that the farmers might have some idea of the valne of the mate- 
rial they were baying. The analyeis is given of all s&mpleB 
received np to Karuh 1, 1888. The Station can not, of conrse, 
certify to t^e correctness of the sampling in those cases where 
the samples have been sent by private individuals, bat it has, in 
each case, required and received a written statement signed by 
the person sending the sample, describing its origin, and there 
is no reason for believing that any of the samples were not what 
they purported to be. 

The system of valnation of bone meal is diiferent from that 
ns^d for superphosphates. It costs a good deal more to mana- 
factnre and grind bone to a fine state of division, than to pro- 
duce a coarse-grained article ; hence the fineness becomes an 
important element in estimating the comparative commerdal 
valae of difierent brands. The prices nsed in calculating the 
valuations are as follows, in cents per pound. 

PhMpbOtlC 

NllroE«D. Acid. 

In fine bone, i. e., finer than 1-50 inch 16 7 

In fine-medium bone, i. e., finer than 1-34 inch. . . 14 6 

In medium bone, i. e., finer than 1-13 inch 13 & 

In coarse-medium bone, i. e., finer than 1-16 inch. 10 4 

In coarse bone, i. e„ coarser than 1-6 inch 8 S 
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DESOBIFTIOH OF SAUPLSS OF BOKB UBAL, 
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AHALTSIB OF BAMFI.ES OF BOME MSAL. 
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ANALYSES OF MISCELLANEOUS FERTILIZING- 
MATERIALS. 



In accordance with the Bpirit of law establiehiDg the StatioD, 
i. e., that it was to be of ae mnub benefit as possible to the farm- 
ers of the State, the Station has analyzed everything t]]at was 
sent to it, that promised to have valne as a source of plant food. 
Ashes. 

Station No. 9, was sent liy T. P. Sawyer, origin not stated^ 
No. 94, sent by W. V. Farr of Westminster, from a carload 
boaght from Charles Stevens, Napanee, Can.; No. 119 was 
sampled by the Station's agent, from a carload collected in Hont- 
pelier and Barre, by C. S. Richmond of Northfield. The last 
sold at 28 cents per buBhel of 40 quarts, which weighed in this 
sample 43 pounds. This would be $13 per ton. The selling 
price of No. 94 was" $12.50 per ton when dry." It will be noticed 
that there is a great difEerence in the quality of the difforent 
samples. It shows tliat those who expect to purchase large 
quantities of ashes should draw samples and have them analyzed 
by the Station, before closing the bargain. 



Moisture per cent. 

Total Phosphoric Acid " *' 

Potash, soluble in water ..• • " " 

Potash, insoluble in water " " 

Total Potash " " 



00 



U.i6 
1.51 
3.71 
1.21 
4.92 



5.96 
1.62 
7.i7 



It is not possible to give a valuation of ashes thai will not 
be misleading, since they are valuable not only for the plant 
food they contain, but also for their mechanical and chemical 
action on the soil, and on the plant food it contains. 
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, 62 lOSOXLLAIfBOirB FESTIUZIHG MATERIALS. 

Muck. 

Two Batnples of muck vere forwarded to tbe Station by A. 
E. Carpenter, "West "Waterf ord, with this Btatement : " The ninck 
bed is a basin of some five of six acres, and in its original state, 
it had no stream running in or out of it. Bj making a cat of 
from forty to fifty feet through a sandy and gravelly ridge, it is 
now drained some eight feet deep, so what was once a pond in 
spring, is now dry. There seem to be some hidden springs that 
<urcnUte through the lower part of the bed and keep it continu- 
ally wet. Water stands nearly all the year in the bottom of the 
ditch ; Id wet times it will run out through the drain. Sample 
No. 1 was taken near the bottom, subject to tiie circulation of 
the spring water, keeping it cold all summer. Sample No. 2 
was taken about three feet from No. 1, with a foot or two from 
the top. Please state what shonld be added to adapt the muck 
more perfectly for vegetable growth." 

An answer substantially as follows was made to Mr. Car- 
}}enter: 

Yonr samples of mnck analyze as follows : 



Moisture per cent. 

Dry matter " " 

Dry matter contained Nitrogen " " 




84.71 
IS. 29 
1.54 2.71 



Counting the nitrogen as worth 17 cents per pound, it makes 
«ach kind of mnck worth in the condition it was when received : 

No. 1, 4.71 lbs. nitrogen at 17 cents, $0.71 per ton. 

No. 2, 12.28 lbs. nitrogen at 17 cents, $2.09 per ton. 
When thoroughly dry they would be worth : 

No. 1, 30.8 Iba. nitn^en at 17 cents, $5.24 per ton. 

No. 2, 54.2 lbs. nitrogen at 17 cents, $9.21 per ton. 
A complete fertilizer reqnires nitrogen, phosphoric acid and 
potash. Your muck would furnish the nitrogen, but would 
require the addition of the other two substances. The phoBphorie 
acid can be added in the form of dissolved bone black or of dis- 
solved South Carolina rock, and the potash in the form of 
unleached ashes or of German potash salts. 
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MI8CKLLANK0FS FKETILIZING MATEBIALS. 63 

PoTAfiH Salts. 

The German potash ealts come to this country in several 
forms, the principal of which are snlphate of potash, mnriate of 
potash, and kainitc. The salphate is the most expensive, and 
no sample of this was received at the Station during the year. 

Two samples of kainite were sent by E. L. Biibs of West 
Kandolph, obtiiined from the Bowker Fertilizer Co. 

No. 1 i-x>ntained 9.77 per cent of actual potash. 
Ko. 2 contained 9.89 per cent of actual potash. 
The selling price was $18.00 per ton, which would make 
the potash in No. 1 cost 9 2-10 cents a pound, and in No. 2 
9 1-10 cents. 

A sample of muriate of potash sent by Mr. itass obtained 
from the same firm contained 51.34 per cent of potash and sold 
for $17.00 a ton, the potash thus costing 4 1-2 cents a pound. 
A second sample of muriate of potash sent by Geo. Camp- 
bell's Sons, Westminster, West, Vt., was found to contain 48.50 
per cent of actual potash. No cost price was given, but at the 
same price as the preceding $47.00 a ton, it would make the 
potash cost 4|' cents a pound. 

It will be seen then that at this distance from the port of entry 
the mnriate is much the cheaper source of potash. 
Annatto Seed. 

Phosphoric Acid Trace. 

Nitrogen 1.98 

Potash 4.26 

YaluatioQ per ton $10.55 

This was a sample of the kiln-dried refuse from tlie butter 
color manufactory of Wells & Richardson Co., Burlington, Vt. 
Bbfuse Bone. 

Sample sent by B. H. Porter, Burlington, taken from a 
quantity of refuse from the Qnecn City Soapworks, Burlington, 
The bone liftd been boiled and steamed until it was quite thor- 
oughly disintegrated and iu condition to decay rapidly in the soil. 

Phosplioric Acid 23.37 

Nit -ogen 80 

Valuation per ton $30.76 
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64 hisdeixahbodb febtilizino hatebials. 

Tank&qe. 
AJso sent by Mr. Porter. It was the kltchea refuBe from 
a large summer hotel. The grease had heen extracted for the 
luanufactnro of soap. Obtained at the Queen Oity Boapworka. 

Phosphoric Acid 2.23 

Nitrogen 2.65 

Valnation per ton $11.30 

OOMPOBT. 

Bent by Mr. Porter. Bample taken from a pile of material 
where a warehonse containing a large amount of wool had been 
burned. 

Water , 42.00 

Stone, etc ' 18.00 

Phosphoric Acid 1.16 

Nitrogen 70 

Potash 29 

Valuation per ton. . , JS.SS 

Hall's T.ihh; Fketilizke. 
Sample sent by J. C. Giddings, Kutland. Found to be 
ground limcBtone. Much of this has been need the past year in 
the BouthwoBtern part of the State. But it still remains qnestioa- 
ablo -whether the soils of Vermont have not already a anfficiency 
of lime. 
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FIELD EXPERIMENTS WITH FERTILIZEBS. 



At the preBent market prices, phosphoric acid that has been 
treated with acid to make it readily Bolnble cOBts more than 
twice OB mach ae the same phoBphoric acid iu its native nndis- 
Bolved form. It becomes then a question of great practical 
importance to the &rmer, whether there are not some crops, or 
some kinds of soil, on which these cheaper andiseolTed phos- 
phates can be used to advantafce in place of the diseolred phos- 
phates (snper phosphates), which are those now principally need. 

Phosphates are nsed in this State for two general purposes : 
first, the fumisbing of plant food bo as to bring the crop to fnll 
dze and weight and secondly to furnish that food in a form so 
Bolnble and easily available that the growth of the crop will be 
qnickened, its younger growth more vigorous, and the effects of 
this be seen in a larger and earlier ripened crop. For the last 
named purpose the iindiBBolved phosphates would not answer, 
and it is this use of tlie phoBphoric acid that is largely in tlie 
mind of our farmers when they buy superphosphates for use on 
com, potatoes and vegetables. On the contrary when a farmer 
puts on twenty to twenty-five loads of stable manure per acre to 
the field that he is stocking down to clover and timothy, he 
does not expect nor wish that all this large amount of plant 
food shall be diBsolved and become available the first year. It 
is sach cases as this which present the most promising field for 
the economical ose of undissolved phosphates, and for tim reason 
the grass crop was the one chosen by the Station for its exper- 
iments with these phosphates. 

Two kinds of phosphates were tried, the fine ground South 
Carolina rock (known in the trade as " floats," becaose it is 
ground so fine that it floats out of tlie grinder in the current of 
air that is made to pass constantly through the machine), and 

(5) 
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66 FIELD EXPKBIMBST8 WITH FBRTILIZEEB. 

fine ground bone black, a refase prodaut from the sngar refine- 
rieB. These tvo aonrcea furnish most of the phosphoric acid in 
the mixed fertilizers sold in this State. 

The fertilizers were pat np at the Station in seta of five bags 
each ; each bag to be spread broadcast on one-tenth of an acre. 
The first bag contained South Carolina rock, at the rate of 40 
pounds of phosphoric acid per acre ; the last, bone black suffi- 
cient to yield the same quantity of phosphoric acid ; the second 
and fourth were for compariEon, and contained no phosphate — '■ 
nothing but muriate of potash ; the middle bag was the same as 
the sum of the first and last plus plaster at the rate of 200 pounds 
to the acre. The same amount of potash was supplied in each, 
namely at the rate of 15 pounds actual potash per acre. The 
nitrogen and more potash was supplied by a top dressing of sta- 
ble manure, which is rich in nitrogen and contains considerable 
potash, but is relatively poor in phosphoric acid. On the next 
page will be found copies of the instructions sent out with the 
fertilizers and of the blank used for reporting rosolts. These 
experiments were tried on fifty-four farms scattered quite evenly 
over the whole State. The first year's reBuIts have been received, 
bat a fall discussion of them will be reserved until the comple- 
tion of the experiment this fall. 

These same fertilizers were tried on plots on the grounds of 
the University in competition with dissolved South Carolina 
rock, and on an adjoining field in compaiison with a sample of 
the Cumberland Seeding Down Fertilizer, an undissolved phos- 
phate sent to the Station especially for this trial by the Cnm- 
berland Bone Co., Portland, Me. 
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Take this Paper in to the field with you. 



DIRECTIONS 

FOR CONDDOrmO THE BXFEBIUKHTS WTTH S^iBTILIZEBS. 



These experimentfl are to be tried on permanent grass land, 
that is, OD land which is to be nsed to raise hay for at least the 
nost two years. Mark out five plots, each sixteen rods long and 
one rod wide, (one tenth of an acre,) leave a space of three feet 
between the plots ; the plots should run up and down the slope, 
if any, and be marked by a stake at the middle of the lengtli, 
thns: 



R. 


South Carolina Bock. 




O. 


No Phosphate. 




BB. 


South CaroUna Rock, Bone Black and Plaster. 




OO. 


No Pho^hale. 




B. 


Bone Black. 
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68 DIBBITnONS. 

Scatter well rotted etablo mannre evenly 07er the land at 
the rate of fire two-horBe loads to the acre. Begin at one end, 
spread on broadcast, one hag on each plot in the following order : 
K. O. EB. 00. B. Yo^ will then have pnt on the first one, 
Sonth Carolina rock ; on the third, Sonth Carolina rock, hone 
black and plaster ; on the Mh, hone black, and the eaoio amoant 
of potash on each. 

Mark ont the plots as soon as the froBt in out of the ground, 
spreading the manure and the fertilizers as soon afterwards as 
convenient. Note the growth at different times in Summer ; oat 
for hay at the same time yon do the rest of the field. Keep the 
hay from each half of each plot by itself and weigh when 
ready for the ham. !Note carefolly the weights is the proper 
colamns of the blanks for reports. Preserre one uopy for yonr 
own ose and send one to the Station as soon as completed. 
"W. W. COOKE. 

Director. 
State Aobioultcbal Expbbiuemt Station, 

Burlington, Vt., April 10, 1887. 
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1887. 
RECORDS OF FIELD EXPERIMENTS WITH FERTILIZERS. 



Name of Experimenter 

P. O. Address 

Lay of the laud 

Kind of soil 

Dry or wet 

Depth of snrface soil ••*..• 

Character of sub-eoil , 

Treatment in previons years as regards fertilizers. . 



How long baa it been in grass 

Kind of grass 

Date of applying fertilizers 

Character of weather danng growitig season (warm or cold, wet or 

dry, etc.) 

April ■• May 

June Jnly 

Angnst September 

Date of first cutting 

State of growth at first catting 

Condition wh6n weighed 

Date of second cutting if cut twice 

Stage of growth at second cutting 

Condition when weighed 

Character and approximate quantity of aftermath 
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BEOOBD8 OF FIBLD BXPKBUIEHTS. 



4 

s. 


KIND OF 
PEBTILIZEB. 


riKLD IK FOUNDS FEE FLOT. 




1 


Firet Cutting. 


Sec'od CuI'dr. 


Appbabakcb akd 

Qda,uty of 

Hat. 


^hSr 


Lower 
half 


Yar 


Lower 
half. 




s 


South Caroli- 
na Bock. 















No Pho.- 
phate. 












KB 


S.C.Eock,B'6 
Bl'kandPlas. 












00 


No Phos- 
phate. 












B 


Bono Black. 
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ANALYSIS OF MATERIALS USED BY THE STATION 
IN ITS EXPERIMENTS WITH FERTILIZERS. 

South Gabolina. Eock (Floats). 
Bowglit for Station experimentB of Bowker Fertilizer Co., 
Boston, Mass. 

Total Phoflphoric Acid 26.95 

About four-fifths paeeed a sieve of 100 meelies to the inch. 

BuNB Blaok, 
Bought for Station experiments of Wells & Richardson Co., 
Burtington, Vt. This was the refuse bone hltu-k from their 
milk-sugar refinery. 

Total Phosphoric Acid 19.97 

Nitrogen 58 

One-half went through a 1-50 incli mesh, and tlie rest 
through a 1-24 inch mesli. 

Cdmbekland Seedinq DowiT Fertilizbk. 
Sent to Station for experiments by Cumberland Bone Co., 
Portland, Me. 

Soluble Phosphoric Acid. ■ 2.20 

Beverted Phosphoric Acid 3.53 

Insoluble Phosphoric Acid 17.91 

Available Phosphoric Acid 6.78 

Total Phosphoric Acid 23 .64 

Nitrogen 1.56 

Potash 85 

Dissolved South Cabolina Rook. 
This material is known in the trade as " Plain Superphos- 
phate." Bought for Station experiments of Bowker Fertilizer 
Co., Boston, Mass. 

Soluble Pboephorio Acid 10.91 

Reverted Phosphoric Acid 3.41 

Insoluble Phosphoric Acid 1 .66 

Available Phosphoric Acid ■. .• 14.32 

Total Phosphoric Acid 15.87 

Dried Blood. 
Bought for Station experiments of Bowker Fertilizer Co., 
Boston, Mass. 

Nitrogen 9.14 



b,CoogIc 



FIELD EXPERIMENTS WITH NEW FODDER CROPS. 



Daring the past aommer the Station has nndertaken to test 
some new fodders not often grown in this State, to see whether 
they are adapted to onr soil and climate. To make the test as 
th<woa);h as possible packages of the seed were sent to more than 
forty different farmers all over the State. 

Alfalfa. 

This plant, a kind of clover, is grown qnite extensively in 
Enrope, where it is known as Incem. For many years it has 
been Huccessfally and profitably raised in California, and has 
lately been introdnced on the western prairies and tbronghont the 
South. The question in Termont is, whether it will stand onr 
severe climate witfaont winter-killing. 

The following instrnctions were sent with the packages of 
seed: 

■ The seed sent is sufficient for one-fifth of an acre. Select 
land that is natnrally well drained and from which the snow 
does not blow off in winter. Plow and harrow well. Sow the seed 
broadcast, early in May, If growth is light, do not cut the first 
year ; if heavy, cnt jnst as it begins to bloom. Do not cut nor 
feed the aftermath the fimt year. 

At the end of the season, report to the Station : date of sow- 
ing, character of land, date of cntting, appearance and approxi- 
mate quantity of fodder, liow it was relished by stock, condition 
of the crop jnst before the first frost. 

Many reports have been received and the general condilion 
of the plots, when cold weather set in, was fairly good, but 
whether or not the experiment will prove successful cannot be 
told until warm weather reveals how the roots have withstood 
the winter. 
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Cow Pea. 

Called ix pea, bat more resembling a bean, the cow pea has 
s high reputation in the Sonth ae a fodder plant and for plowing 
tinder as green mannre. The special reason for endeavoring to 
introdnce this plant in Vermont was the fact that it is a more 
concentrated, richer feed than any crop now raised in the State 
and would make an excellent article to be fed with com fodder 
or ensilage to make a complete and correctly balanced ration. 

The seed was obtained from J. J. Wolfenden, Now Berne, 
N. C, and cost a dollar a boehel plus the freight. The follow- 
ing directions were sent out with the packages of seed ; 

The seed sent is sufficient for one-fifth of an acre. G-ood 
land can be used for the prodnction of a heavy growth of fod- 
der, or poor weedy land for the double porpose of raising fodder 
and killing the weeds. Sow in drills three and a half feet apart 
and about ten seed to the foot. Plant the same time as yon 
wonld beans ; coltivate the same as beans, nntil the growth of 
rnnners begins to fill the space between tlie rows. If desired for 
green fodder, begin to cnt about the n:iddle of Aaguet ; if for 
hay, cnt late in the fall, jnst before the time of heavy fronts. 

At the end of the season, report to the Station : date of sow- 
ing, character of land, date when the runners commenced to 
grow, appearance and stage of growth August 1st, date of cut- 
ting, character and approximate quantity of hay or green fodder 
prodaced. Did it produce any matured seeds ! How was it rel- 
ished by stock 2 What was its apparent effect on the flow and 
quality of the milk 1 Judging jrom the results of this season's 
growth, would it pay you to raise it on a larger scale as a fodder 
plant ! 

In accordance with tliese instmetions, reports were sent by 
most of those who received the seed. A brief abstract of these 
reports is given on the following pages, from which it can be 
judged whether the plant is likely to be a success in this State. 
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iTATlON BTPEBIUBNTS -WITH COW PEA. 

STATION EXPERIMENTS WITH COW PEA. 



Naub. 


Town. 


Character of land. 




West Randolph. 

Essei. 


Good clay loam, heavily mannred. 

Good SOU. 


Geo. Beecher 


0, W. BiBbop 


Andover. 


Good corn land. 


Hanrr Blake 

G.B.BulIard 






St. Johnsbury. 


Damp clay soil, very muddy. 


a B. Chapman 


Windbam. 


A Bide hill. 


U. A. Clough 


Thetford Centre. 


Sandy loam soil. 


Dr. H. A. Cutting.... 


LnnenbwrKh. 


Upland loam, 1800 feet above sea leveL 
Soil in good condition. 


DeWltt Davis 


Chester Depot. 


A loam soil. 


A. E ffiglej 


Benson. 


Light gravelly soil. 


£. H. Hoffman 


Lyndon. 


Light soil, gravel bottom. 


M. H. Miller 


Pomfret. 


Sandy loam. 








Geo. I. Perkins. 


South Walden. 


An old garden, very rich and weedy. 


D.K. Pierce. 


Watervaie. 


A Bide hOl, wet and stony. 


a. W.Pitkin 


MarsMeld. 


Warm slate and granite soil. 


B. N. Shattnck 


Eden. 






■ 


Good strong soil, not wet; no clay or 
sand. 

Loamy but too low and wet. 


La Roy Soutliworth. 


Middletovm Spa. 


A. M. BteTens 

D. W. Stevens 


East Hardwick. 


Dry,'' ■ 


Geo. F. Tanner 


Springfield. 


Rich. 


H. K Tarbell 


Chester. 
Williston. 
Jericho Centre. 


Rich gtonnd. 


F. S. Tomlinson. 


Well drained, sandy loam. 


H. W. Vail. 


Pom fret. 


Rich, well manured. 
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STATION BXPBBIHBNTS TTITH OOW PBA 



STATION EXPERIMENTS WITH COW PEA. 



Date of sowing. 


tberun'erB 
com'enced 
to grow. 


Appearance and stage of 
growth August 1. 


Date of catting. 


May 30. 














May 34. 


Aogiwt 1. 


AboDt 2 feet high. 


August 16. 


May 36 or 37. 


















Just begun to brancli out 

a Utile, 
Fair but uneven growth, 

and spots on leaves. 
Qood thrifty condition. 


Cut a little green, the 
rest Aug, 28. 


May 31. 

May 38 and 30. 


July 6. 

Last of 
July. 


Commenced about the 
middle of August. 

In August. 

Last of Aug. and first 
of Sept. 

Aug. 38. ' 


June 10. ^ 

May 27. 

Jane 16. 


Middle of 
July. 

Augnst 10. 

Middle of 
July. 
July 30. 


About2 feet high, runners 
well out. 

to to 12 inches high. 










Not full-grown. Noblos- 












July 1. 




May 36. 


Looking well. 

Light growth. 
Nearly covered the 






No run'ra. 






August IQ. 
September 13. 


May 25. 
May 28. 


Jnlyl. 








May 18. 
Early in June. 


No nin'is. 
August 1. 


18 inches high. 




Qrew luxuriantly. 


August 20. 


May 38. June 8 


L^1"of 
July. 




First of Sept. 
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STATION SXPERIHENTS WITH OOW TSA. 



STATION EXPBBIMENT8 


WITH COW PEA. 


Nakb. 


CbMMMr ftod approx- 
imate qnantitr of 
ha; or gr«en fodder. 


JJid it pro- 

ro stared 

seedsT 


How was it relished 
by stock t 


E.L.B«, 






:;owa at. it f^raedUy. 




Very heavr growth. 
CoTered the ground. 


Urge peas. 






No. 

No blofl-ma. 

No. 




HtrorjBlklu 


i M much M same 
namber row* at com. 


it,buthar<w<ididB0L 
6cow»ootofl7wtHild 
not eat It. 






either green or dry. 


0. A.aoogh 

Dr. B. A. CDttlng.... 


a* feet Ugh. 

One ton or hay to the 
acre. 






No. 


Cattle woald not eat 
It. Sheep rellidied it 


DeWlUD«vl» 

A. E. Hlgloy 


At the rate of 10 2-5 
tons to the acre. 

Yield iraa better than 
large jield of clover. 


No. 

Some seeda 


Btoekrelishedit.only 
one cow refused to 
eat It. 

CatUe ate It readily. 


E. B. Hoflnun 


About 8 ton of green 
fodder per acre. 


Didn't blos- 


Very much. 


M.H. Millar 


About 2 feet high, 
withtuii'™ift.long 


No seeds or 
pods. 


Not BO well aa com. 




12 ft, sq. wrighed 860 
lbs. green, 7011m. dry. 


No blos. 
soma. 






but learned to eat it. 




More weeds than 

lloo'orl5001b8.,ctop 
badly waahed away. 

1 eq. rod weighed 142 
IbB. 

iton. 

About 4 tons per acre 






D.B. Pierce 

8. W.Pitkin 


No. 


As well as com or any 
green fodder . 
Eaten readily by cowa. 




Did not 

Few blows 

or pods. 




T.B. Smith 
























Very much. 
Waareliahedbycowa. 


Geo. F. Tanner 


Com on same I'nd pro 
duced4tlme8 more. 


No. 












A fair growth. 


No. 


Very much. 


H. W. Vail 


A fair growth. 




Cows ate It readily. 
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8TATI0N EXFKBIMEHT8 ■WITH COW PEA. 



STATION EXPEaiMENTS WITH COW PEA. 



Qaantitj of milk less than that produced bj feeding 
1 coudemn them. It takes too much cutting to make 



Com is more pToBtable. 
Much Inferior to cont. 



Snst or blight struck them and thej cease 
wilted and withered. 
Pat part in ailo and dried the rest for haj. 



I tUnk it is a good feed. 



Cored ea^ j. A change from fodder com produced ao 
increase of 6 qts. of milk from 12 cows and larger pro- 
por'ate increase in butter, prefer it to corn for fall feed. 



On better land more 
heaviij manured, it 
would be profitable. 

Would not pay me. 
Prefer corn. 



Fed2cow8 alternate weekaonpeasandcom. Flow of 
milk greater when fed on com. Aa to quality, little 
diSerence. 

On account of weeds could not estimate their vali 

It has Kood milk producing qualities ; equal to ct 

this respect ; milk very sweet. 
Pioducsd & good flow of milk and a good quality of 

butter. 
Made no difference in qaallty or flow of milk. 

Peas planted too late. Cows gavelmoreafterafew days 
on peas. On comfodderll cowsgaveSqts. i 
Qrband was not well chosen. 



Will not pay so well as 

com for fodder. 

Jepende on cost and 

trouble getting seed. 
Sown hnttdcaat it might 

pay. 
Would not pay tor me 

raise it. 
Prefer com fodder. 



I^e com better; it may be well on moist land. It in- 
creased the flow of milk. 
Oonld see no difference in quantity or quality of milk. It would : 

Sin* frost proved it to be tender. Corn is tietler, 



Ihd not increase the flow of milk, but added very Yes. 
much to the quality. 
Stored it. tbinly spread over the mows. 
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T8 STATION EXPERIMENT WrTH COW PEi. 

The experimeatB with the cow pea may be Bummarized as fol- 
lows : Seed was sent to thirty-soven farmers. E«portB have 
been received from thirty of these, which show that the crop 
made a rnedinm to good growth in twelve cases, and a failure in 
twelve cascB, the rest being indeterniinutu. Five only ont of the 
whole nainbci' think there is a chance that it woald pay them to 
raise it as a regular farm crop, while eleven farmers very 
strongly pronounce it inferior to com as a fodder plant. 

This would seem to decide quite thorooghly, that the cow 
pea is not a plant that will prove a benefit to the generality of 
farmers so far north as Tcrmont. 
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COMPOSITION OF FERTILIZING MATEEIALS. 



The ifollovring table giree the average compositioD of aneh 
fertilizing materials as are offered for sale in Now England mar- 
ketB. The figures are compiled from the publiBhed reports of 
the several New England Ex]>ei;imeut Stations, witli the addition 
of a few analyses from other sonrces. 



Substance. 


i^ 


1 


■5 


II 


S 


Materials Containing Nitrogen. 


15.93 

2.89 










Nitre Salt Cake. 

Saltpetre Waste from Ganpowder 

Sulphate of Ammonia. 

Dried Blood 








0.87 


3.43 
20.40 
11.01 
15.10 
U.47 

6.56 


iiiii 

0.10 

2.30 






18.00 






















Materials Containing Phosphoric 
Acid. 


38.00 
17.20 
38.84 
17.00 

18.9: 

17.94 
41.40 
26.40 
27.70 
29.63 
26.77 
49.40 
27.46 
27.20 
L9.20 
19.40 
30.61 








Bolivian Guano.... 

Bone Black (refuse) 




16^70 


0.30 




Oarib. Guano 






Connetable Island Floats No. 1 

do do do N«. S.... 
Grand Oavman Island Phosphate. •.. 








prchiUo Guano 














0.58 
6.09 


26.88 

'a'.m 

13.31 




do do do (floats). . 
do do do (diasolved).. . . 






do do (German) 
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COUPOSITION OF FEBTIUZIMO UATRRIAL8. 



SUUSTANCB. 


s 

1 


-3 .o 


2 "^ 

S3 
11 

■5 


1 '^ 


£ 


Materials Uontaining Potash. 






















35.86 














CnrDallite . .. .. .. 




































Saltpetre Waste from Gunpowder 












2.43 

6.47 
8.91 










Materials Containing Nitrogen and 
Phosphoric Add. 


3.76 
22.50 










6.89 


15.61 










6.30 

1.70 
5.3B 
6.10 
8.73 

8.40 
7.85 
7.69 
0.40 
2.20 


SO. 10 
29.90 
1.93 
1,45 
1.26 
7.80 
18.94 
14.25 
.0.20 
0.60 
































do do do (damaged) 
















8.36 
4.08 


10.58 
10.17 


2.61 






Tobacco Stalks 


1.50 
0.47 


Cotton Seed Hull Aghea 

Hard Pine Wood Aahea 

Lime Kiln Ashes 

Spent Tan Bark Ashea 

Wood Ashea (Canada) 

do do (nnleached) 

do do (leached) 

Mack 








2.94 

(i'.'n 

0.71 
0.70 
0.50 

0.50 

0.60 
0.60 
0.90 

0.80 


11.13 

1.64 
8.41 
2.24 
1.18 
0.46 
1.36 
1.81 
1.80 
1.40 


9.19 


1.94 


2.77 

0.1» 
32.08 
10.16 
0.86 
1.60 
2.47 
5.50 
6.20 
J. 10 














0.30 
0.80 

0.30 
0.50 
0.50 
0.60 
1.40 
































Mixed Stable Manure 






0.60 


Night Soil 
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TEST OF THE AVAILABILITY OF BONE MEAL, 
WHEN FED TO MILCH COWS. 



The following testa, planned by the Station, were carried 
out on his farm by Mr. B. H. Porter, Burlington, Vt ; 

The qnestion to he tested was this : When bone meal is 
fed to cows, do the acids of digestion have a dissolving action 
on the phosphate Bimilar to that of snlphiiric acid, rendering 
the bone after it has passed through the animal, immediately 
available for plant food. In other words, can we use the 
machinery of the cow to dissolve hones in place of using sul- 
phuric acid. Bone meal has considerable feeding value, and is 
used quite freely in some parts of the State as a cattle food. 

The reasoning of the succeeding experiment was this : The 
solid portion of the excrement represents the part undigested, 
hence undissolved. All of the food not found in the solid excre- 
ment must have been digested and dissolved. Hence if, oh 
adding largely of bone phosphate to the food, we fine little or 
no increase of phosphate in the solid excrement, we can reason 
that all the added phosphate was dissolved and carried out of tlie 
body in a soluble and hence immediately available form. 

A three-year-old grade Jersey cow was selected for the 
trial. The feed given at first was eight qnarts per day of a grain 
mixture composed of six parts com and cob meal to five parts 
of glnten meal and five parts of mill sweepings. After this had 
been fed for some time, the solid manure was carefully saved 
for five days. It was weighed, mixed thoroughly and a sample 
taken for analysis. To this hay and grain feed was then added 
a half pound of bone meal twice a day. After five days feed- 
ing the solid manure was again saved for six days, weighed, mixed 
and sampled as before. 

(8) 
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TS8T OP THE ATATUBIUTr OF BONE 1 



COHFOSmOlT OF THE SOLID MaNDBE. 



With Bone 
Meal. 



percent. 



Withont 
Bone 



Moisture 

Soluble Phosphoric Acid 

Beverted Phosphoric Acid 

Insoluble Phosphoric Acid 

ATsiUble Phoaphoric Acid 

Total Phosphoric Acid 

Potash Soluble in Water. 

Potash Insoluble in Water. 

TotalPotaeh 

Nitrogen Soluble in Pepsin Solution. 

Total Nitrogen - 

Valuation per ton 



83.650 
none. 
0.132 
0.058 
0.132 
0.190 



088 
0.240 
n.35 



80.000 
none. 
0.076 
0.076 
0.075 
0.150 
0.366 
0.074 
0.440 
0.109 
0.310 
«1.61 



Ahoukt Pee Dat. 


With Bone 

Meal. 

lbs. 


Without 
Bone 
Meal, 
lbs. 


Solid Manure, average 


40,000 
none. 
0.055 
0.024 
0.055 
0.079 
0.151 
0.101 


43,000 




0.030 






Available Phosphoric Acid 


0.080 
0.060 






Total Nitrogen 


0.124 



The period of feeding at the bam 
hundred days. At a pound a day ten 
ton of bone meal during the winter, 
then have produced in their manure ai 
Jar cows not fed bone meal : — 



in Vermont is about two 

cows would juflt eat up a 

These ten cows would 

compared with ten eimi- 



Keverted Phoaphoric Acid. .. 
Insoluble Phosphoric Acid. . 
Available Phosphoric Acid. 

Total Phosphoric Acid 

Total Potash 

Total Nitrogen 



lbs. 
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TEST or THE ATAILIBILTTT OF BOHE MEAL. S3 

Bnt this ton of bone meal would have contained 430 lbs, 
of phosphoric acid. The cows that ate this only produced 158 — 
-120=38 Iba. more of phosphoric acid in the solid excrement than 
tlie others. Then the rest of the 420 Iba., or 382 Iba. of phos- 
phoric acid would have been dissolved and made immediately 
HT&ilable. This part would be foimd in the liqnid portion of 
the manure. It ought to be needless to add that no one could 
profitably feed bone meal unless he was prepared to save both 
the solid and liquid portions of the manure. 

Bone meal has a real feeding value. The sample used in 
thia test was that made by A. B. Kobinson of Winooski, and 
its analysis ie given on page 60. The amount of fat present was 
determined to be 10.22 per cent and of protein, 25.63 per cent. 
It may be correctly considered that all of both the fat and pro- 
tein is digestible. If we count its value on the same basis as 
that given before, i. e., 4 1-3 cents per pound, we have the 
following as the feeding value per ton of this bone meal : 

512.6 lbs. digestible protein at 4 L-3 cents $22.21 

304.4 lbs. digestible fat at 4 1-3 cents 8.86 

Feeding value per ton $31.07 

Its fertilizing value before feeding is given as $35.64. Its 
value for a fertilizer after feeding wonld be found as follows : 

382 lbs. soluble phosphoric acid at 8 cents $30,56 

38 lbs. insoluble phosphoric acid at 3 cents 1.14 

65.6 lbs. nitrogen at 17 cents 11.15 

Fertilizing value per ton $42.85 

Total feeding and fertilizing value 73.92 
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COMPOSITION OF FODDERS. 



Od the following pages will be fonud a table giving the 
chemical composition of various f oddere. These figures are com- 
piled from several sources and are all averages of many analyses. 
In the first colomh is given the number of analyses of vrhich these 
are the averse, and the greater that number the more likely 
that the figoree correctly represent the average character of the 
fodder. Chemists are in the habit of using certain terms in 
giving their analyses of cattle fodders, and it will be necessary 
for us to explain the meaning of these terms in order that the 
analyses given in this volume and 'those found in the buUetius 
and reports of other stations may be intelligible to the average 
farmer. By moisture is meant the amount of water in the fod- 
der which is driven off when the substance is exposed for quite 
a long time to a temperature just equal to that of boiling water. 
If now we take this dry fodder and submit it to the action of 
boiling ether for several hours, we will extract from it what is 
called by some chemists fat and by others ether extract. If we 
were totakecornmeal and submit it to this action of boiling ether, 
what was dissolved from it would be almost pure fat. But if 
we were to take the com stover or hay or clover or any coarse 
fodder and boil it with ether, we wonld get out not only what 
fat there was there but also nearly all of the coloring matter; 
the ether extract would be a bright green. Now this coloring 
matter has but very little feeding value, so that the ether extract 
from coarse fodder has not nearly so high a feeding value as 
the matter extracted by ether from corn meal and from other 
grains. If after treating the fodder with ether we should take 
what is left and boil it alternately with acid and with alkali, 
such as sulphuric acid and potash lyo for instance, we would 
dissolve out from this fodder everything but the coarse, bard, 
woody framework of the original plant. This framework is 
what the chemist calls the crude fibre, and is the least valuable 
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part of the fodder. It must not be supposed that this crude 
fibre has no feeding value, for it has been conclusively proved 
that cattle can digest large quantities of even this hard material. 
But its value is secondary to that of the rest of the fodder. In 
all fodders -we find a class of substancea which are called by the 
chemists albuminoids or protein, so called because they resem- 
ble in chemical composition the albumen or white of the egg. 
Thoy are distinguished from all the other materials foaud in f od' 
der by containing nitrogen. Throughout the animal or vegeta- 
ble kingdom we find a large number of substances very differ- 
ent in appearance and physical characteristics, but nevertheless 
agreeing very closely in their chemical composition, and all 
known under the general name of albuminoids. Among the 
most common of these may be mentioned the albumen or white 
of the egg, the casein of milk from which the cheese is made, 
the fibrin or lean part of meat, the gluten of wheat and other 
cereals, and the protein or albuminoids of fodder. In the chem- 
ical analysis of fodder the amount of albuminoids present is 
always estimated by determining the amount of nitrogen and 
multiplying this by 6J, since it has been found that albuminoids 
weigh in general 6^ times as much as the amount of nitrogen 
contained in them, that is, they contain on the average 16 per 
cent of nitrogen. If now we add the per cents we have obtained 
for moieture, fat, crude fibre, albuminoids, and subtract this 
fium from 100, we get the per cent of the remaining snbstances 
in the fodder, which are classed by the chemist under the head- 
ing of non-niiroffenous extract matter. They consist very 
largely of starch, sugar, gmn, etc., and could be estimated 
directly by boiling the fodder, driving off the water, and weigh- 
ing the amount which has been dissolved out of the fodder by 
tlie water. But as a fact chemists always calculate the amount 
of this non-nitrogenons matter by difference. 

What part in the economy of the animal is taken by eacli 
of these ingredients of fodder t We may say in the first 
place that the moisture is without feeding value. The water 
that ia contained in fodder is of no more value than the 
water which we regularly give to our animals to drink. As 
would natnrally be supposed, the fat of the fodder may be 
taken into the system and help to produce the fat that is given 
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ooio>06inoir or foddbbs. 



ont in the milk or is laid up in the bod; durinf;; fstteniDg. Bat 
it eeems to be qnite well proven that it has to undergo some 
change or other in paBsing through tho system of the animst 
before it can be finallj laid up in either form. This idea haft 
been denied b; many writers. But the experiments Utely 
tried by Dr. Babcock at the New York Experiment Station 
seem to prove it most conclasively. He took a cow and 
tested the physical cbaracteristics of the fat of her milk and 
then fed her largely with cottonseed meal, the oil of which Iiaa 
very great differences from the oil of butter, and the slightest 
trace of which if mixed mechanically in the butter conld have 
been detected ; and yet notwithstanding the cow was fed very 
heavily and for quite a long period there was practically no dif- 
ference noticed in the character of the oil of the milk, showing 
that in passing through the organs of the animal the cottonseed 
oil had in some way been acted upon, and those physical 
properties which mark it so strongly had been taken away 
and the oil had been changed into regular butter fat. Never- 
theless it does seem probable that the small amounts of sulphur- 
ized oils which exist in onions, turnips, etc., and give them their 
characteristic strong odors may be sometimes carried through 
and deposited unchanged, or but slightly changed, in the milk, 
imparting to it the odor of the original vegetable. Tet the fact 
that turnips can be fed in small quantities to cows directly after 
milking seems to show that even these oils may be acted upon 
and broken up by the digestive apparatus of the animal. 

The crudii fibre oi the fodder has for its office in the system 
the production of heat, and there seems to be no reason for 
thinking that it is ever used by the anim^ for any other pnr- 
pose. The nitrogen free extract is used principally for tho pro- 
duction of heat, but it seems pretty conclusively proved that it 
may under some circumstances, and very likely does under all, 
contribute also to the formation of fat. The remaining part of 
the food, the albuminoids, is by far the most important. This is 
the only part of the food which can be used for tlie production 
of energy, muscular exertion. But it may also serve for all the 
other functions of the body. It may produce euergy, it may qe 
stored np in the body as the principal component of the flesh. 
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it may bo stored up in the body as fat, it is the only source from 
which the casein or cheesy part of the milk can be obtained, it 
may and probably does constitute one of the principal soarcee 
from which the fat of the milk is obtained, or it may be used 
for the production of heat. 

The figures in the table can be taken to represent percent- 

■ ages, or they can be read as poimds in a hundred. Thus the 
first one given can be read alfalfa contains 5.91 per cent, of pro- 

. tein, or 100 lbs. of alfalfa contain 5.91 lbs. of protein. To find 
the nnmber of pounds of each ingredient in a too, multiply the 
figures given in the table by 20. 
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COMPOSITION OF FODDERS-TABLE I. 



Green Fodder. 

Alfalfa 

Amber Cane 

Beet Leaves 

Cabbage Leaves 

Carrot Leaves 

Cow Pea Vines 

Fodder Corn 

Orchard Oraes 

Prickly Comfrey 

Bed Clover 

Eye Fodder .. 

Sorgbnm 

Timothy 

White Lupine 

Ensilam. 

Apple Pomace 

Cabbage 

Clover 

Corn Stalks 

Fodder Com 

Cow Pea Vines 

Hunfrarian 

Kowen. 

Rye Fodder 

Sorghnm 

Hay and Coarse Dry JW- 

aer. 

Alfalfa 

Alsike Clover 

Buckwheat Straw 

Clover 

Clover Rowen dry. 

Com Stover 

Cow Pea 

Cow Pea Vines, dry. 

Fodder Com 

Hay of Timothy and Ked- 

top 

Hay of Barley (seed in 

milk) , 

Hay with mnch Clover. 



85.33 

87.61 
76.27 
59.29 
80.15 
81.64 
60,51 
81.56 
-75 
76.83 



8. 87 
9.U 
10.45 

13.70 
14.33 
18.65 
9.48 
11,05 



10.26 
13.94 



11.03 
13.13 

3.85 
12.26 
11.08 

6.11 
15.37 
15.68 

4.39 

6.51 



10.61 
5.94 
2.60 
2.98 
2.25 
7.23 
5.43 

10.1 
2.61 
9.70 

ia.7s 

6.24 

13.98 
4.57 

3.25 



95 
0.74 



0.87 
2.10 
0.74 



46.34 

40.06 
33.; 
38.1 
36.36 
43.51 
41.83 
42.17'19 
>.96'33.14 

). 34 32.24 



26.84 
25.37 
46.88 
36.50 

28.80 
25.04 



4.44 

5.50 
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COMPOSITION OF FODDERS. 



Hay of Oats (m bloBSom).. 
Hay of Oate (seed in milk). 

Hay of Ripe Oats 

Hay of Winter Rye 

High Meadow Hay 

Horse Beao Straw. 

Hungarian (rrass 

Low Meadow Hay 

Ost Straw.... 

Orchard Grass Hay 

Pearl Millet 

Red Top 

Rowen, sun dried 

Rye Straw 

Salt Mareh Hay... 

Seradella 

Timothy 

Vetch 

Wheat Straw..., 

Grains, Fruits and Vege- 
tables. 

Apples 

Apple Fomaco. 

Barley 

Beans 

Beete, red 

Beets, sugar 

Buckwheat.. 

Broom Corn Seed 

Cabbage 

Carrot 

Cow Pea.<. 

Mangold.. 

Maize— Sweet Corn 

Maize — Western Corn. . . . 

Uai^e — average 

Oats 

Onion 

Okra 



6.45 
10.60 
10.79 
9.34 
7.37 
8.13 
14.28 
11.11 
10.47 
7.1 
13.60 
8.90 
12.18 



(3.79 
7.70 
3.35 
8.19 
7.16 
7.35 

11.91 
4.54 
5.90 

15.24 



81.78 
77.49 
10.92 
12.39 

88.57 
86.97 
12.60 
14.10 
93.59 
87.96 
14.79 
91.76 
8.82 
19.10 
10.52 
11.18 
87.98 
87.41 



0.69 
1 37 
12.39 
22.17 
1.60 
2.01 
10.00 



11.6 
8.3 
10.5 
11.13 
1.33 
1.99 



46.81 31. f 

44.71 28. { 
44.67 33.] 
43. 35 31). 1 
47.19 25.'; 

34.32:37.* 
)29.( 
I30.i 



43. ( 

.36.48 4 



40. J 
46.17 3 
48.182 
36.79 2 
38.37 3 
42.423 
45.92 2 
45.342 
9.92 2 
36.52 4 



7 6.00 

7 6.48 

5 5.58 
5 5.85 

8 6.23 
58.71 

9 5.43 
5.80 
44.88 
16.32 
5 6.72 
5.07 



1.49 
4.19 

2.57 

7.21 

1.15 

0.88 

8.70 

7 

1.44 

1.45 

4.06 



5 1.761 
1 2.091 
210.46 2 



0.32 
0.62 
2.88 
3.71 
1.08 
0.94 
2.00 
2.02 
0.72 
1.05 
3.20 
1.03 
1.92 



■80.63 
2 0.74 
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QOUPOSmOS OF FODDBB0. 



COMPOSITION OF FODDERS. 



Hominy Feed 

linseed Meal, oil Dot re- 
moved 

Xjinseed Meal, new process. 
Jjinseed Meal, old process. 

Linseed Cake 

Malt Spronts.i 

Fork S<!rapa 

Rye Bran 

B;e Middlings. 

Sorghum Bagasse 

Starch Feed 

Sugar Feed 

Wheat Bran 

Wheat Middlings 

Wheat Shorts 



14 


11.5? 


9.82 


7.93 




8.S3 


22. OT 


30.26 


n 


W.lf, 


82.85 


3.08 


■a 


a.M 


81 .65 


7 58 




10.02 


Hs.rr 


5.04 




10.21^ 


22. «5 


1.79 




O.Kl 


57.85 


39.60 




i().»:h 


1(>,.85 


a..52 




n,^4 


11 .5(1 


4 81 


H 


(5.50 


0.65 




2 


J6.<i6 


5.7.1 


3.02 


« 


8..VI 


18.8(: 


8.60 


66 


la-.w 


15.(12 


3., 53 


28 


)I.8H 


15.1)6 


8.91 


8 


12.74 


13.83 


4.14 



9 9.46 
110.51 
B 8.52 
910.72 



3.50 
3.24 
3.10 
3.17 



3.36 
fi.57 
5.63 
5.97 
.67 
.24 
3.57 
3.62 
0.60 
0.31 
3.00 
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DIGESTIBILITY OF FODDERS. 



When an miifnal takes food into ita stomach, part of the food 
IB brokeD down, digested, and dissolved by the action of the vari- 
ons jnices ; bnt part resists this action and pasBes through the 
animal andigested. It is only the part that )ias been actually 
digested and taken up into the circnlation of the animal that 
•does any good, and it is with this part alone that we are con- 
cerned in studying the snbject of cattle feeding. Each of theae 
parts into which' we have analyzed the fodder mnst be again 
broken np into the portion of it which is digestible and that 
which is undigestible. There is no constant ratio between the 
digestible and andigestible proportion of the ingredients in dif- 
ferent fodders ; each one has to be analyzed and its digestible 
portion deterinined by itself. Two general methods have been 
proposed for the determination of the digestibility of fodders. 
By the first, fodders which have been previously analyzed are 
fed in known quantities to animals, the faeces, which repreeeot 
the undigested portion, collected, analyzed, and the difFerence 
between the amounts fed and the amoants left undigested is the 
digestible part. Many hundred of these digestion experiments 
have been conductad in Germany and a few in this country. As 
their result we have the per cent digestible of most of the ordi- 
nary farm crops. The second method of determining digestibil- 
ity is by the use of artificial digestive solutions which are made 
to represent as nearly as possible the solutions found in the ani- 
mal stomach. The fodder ia mixed with these for certain peri- 
ods at the same temperature as that of the stomach, and the 
amount dissolved by this treatment is taken to represent the 
amount that would have been digested by the animal had it been 
fed the same fodder. The agreement of the results obtained by 
these two methods is not so close as is to be desired, but the lat- 
ter method has only lately been tried and is susceptible of great 
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DIQE8T1BILIT7 OF F0DDEB6. d3 

improve moot. It is probable that before loag this method of 
artificial digestion will be so perfected as to give as fully as reli- 
able resnlts and probably much more reliable than we coald get 
by actually feeding the unimals thomBelTes. 

In the next table is given the percentage of each of the 
parts of the feeding material that is digestible. These figures are 
taken principally ftom German work. Use has also been made 
of the tables in former reports of the Connecticut Experiment 
Station, and in Armsby's Mannal of Cattle Feeding. 
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DIGESTIBILITY OP FEEDING STUFFS (DIGESTION 
COEFFICIENTS— TABLE IL 



Oreenlbddtr. 

Alfftlla 

Beet Ijeaves 

Cabbage Leaves 

Carrot Leaves 

PodderOorn 

EedOloTer 

BjePodder 

Sorghum... 

White Lupine 

Sew and Coartt Dry Podder. 

Alfidla 

OioTer 

Hay 

OatStrav 

Bowen, enn dried 

Eye Straw 

Seradella 

Vetch 

Wheat Straw 

Oraitu, l^ita and Vegetables. 

Barley 

Beans 

Beets, sagar 

Bnckwheat. 

Cabbie 

Mangold 

Maize (all kinds) 

Cats 

Potatoes, raw 

Turnip 

By-Producte and Befuse. 

Brewers' Grains 

Cotton Seed Meal 

Dried Blood 

Linseed Meal 

Linseed Cake •■ 

Malt SprontB ■ 

Rye Bran ■ 

Wheat Bran 
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DIGESTIBLE PORTIONS OF FODDERS— TABLE UT. 



The accompanying table iB derived from the two already giron. 
It ie obtained by multiplying the amount of each ingredient of 
the fodder by the per cent of it that ie digestible. An example 
■ will make this pUin. The first fodder given in Table I is 
Alfalfa. It ie there stated to contain in each 100 lbs. fi.91 lbs. 
of protein. In Table II, opposite alfalfa we find that 78 per 
cent of this protein is digestible. 5.91 x 78 = 4.61. Hence each 
100 lbs. of alfalfa contains 4.61 lbs. of digestible protein. The 
other ingredients are calcolated in the same way. 



AuALFA. 

Total PercanUBe of Amount 

Amount. DigMtibillty. DIeeatible. 

Protein 5.91 x 78 - 4.61 

Fat 1.15 X 42 - 0.48 

Kon-nitrogenouB Extract Matter.. ..12.02 x 70 — 8.41 
Crude Fibre 10.57 x 42 » 4.44 

To find the amount digestible in a ton, multiply tlio figures 
in the table by 20. Thoa 4.61 x 20 = 92 2. lbs. of digestible 
protein in a ton of alfalfa. 

The next to the last column is headed Nutritive Katio. This 
means the proportion between the digestible albuminoids or mus- 
cle producing part of the fodder and the digestible carb-hydrates 
or heat-producing part. This ratio is fonnd as follows : The 
amount of digestible fat is multiplied by 2^ ; to this is added the 
amount of digestible carb-bydrates and the same divided by the 
digestible albuminoids. An example will show what is meanti 
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96 ikgestible poetionb of fodders. 

Alfalfa. 

Digestible Noa-nitrogenons Extract 8.41 

Digestible Fibre 4.44 

Digestible Fat, 0.48 x 2^ = 1.20 

Total of Digestible Non-nitrogenouB Matter. 14.05 
The Digestible Protein is 4.6 J. 
14.05 + 4.61 = 3.1. 

Green alfalfa has 3.1 times as mnch digestible non-Ditrogca- 
ons as nitrogenous matter. That is, it has one part of digestible 
nitrogenons matter or protein to 8.1 parts of digestible non-nitro- 
genoDB matter, hence we say its nutritive ratio is 1 : 3.1. 

The last column is headed Belative Yaloe per Ton. This 
is figured on the basis of 4| cents per pound for digestible fat 
and digestible protein and 9-10 of a cent per pound for digesti- 
ble carb-hyd rates. 

We will use alfalfa again aa an example : 

Digestible Protein 4.61 x .04i = $.199 

Digestible Fat 0.48 x .04^ = .021 

Digestible Non-nitrogenous Matter 8.41 x .009 — .076 

Digestible Fibre 4.44 x .009 — .040 

Relative value of 100 lbs $.336 

Relative value of 2000 lbs $6.72 

It will be seen from this table that hay has a valnation of 
about tl2 per ton and com meal $22 per ton. Their feeding 
values, then, are in the proportion of 12 : 22, bat if hay can be 
bought for $8 a ton on the farm, then to get corn meal propor- 
tionally as cheap it should be purchased for J less or about $!.■> 
per ton. If on the contrary a man had to pay $15 per ton for 
hay, corn meal then ought to be worth about $27. 
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DIOEBTIBLi: rORTIONB-OF FODDERS. V 

DIGESTIBLE PORTIONS OF FODDEUS— TABLE III. 



Qreen Fodder. 

Alfalfa.. 

Aiitber Gane>> 

Beet Leaves 

C]tl)bage Leaves 

Carrot Leaves 

Coir Pea Vines 

Fodder Corn 

Orchard Qrass 

Red Clover. 

Sorghum 

Timothy. 

White Lupine 

Ensilage. 

Apple Pomace 

Cabbage 

Clover 

Corn Stalks 

Fodder Corn • 

Cow Pea Vines 

Hungarian 

Bowen 

Bye Fodder 

Sorghum. 

Hay and Coarse Dry Fodder. 

Alfalfa 

Alsike Clover 

Buckwheat Straw 

Clover 

Clover Bowen, dry 

Corn Stover. , . . . 

Cow Pea 

Cow Pea Vines, dry. 

Fodder Corn 

Hay of Timothy and Rcdtop. . 

(7) 



6.74 
6.09 
4.46 
11.99 
12.23 
3.13 
3.71 



11.11 
11.13 
a7.53 
11.66 
12.67 
18.03 
9.78 
9.32 
IS. 94 
18.70 
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D1QE6TIBLE POBTIONS OF FODUBRS. 



DIGESTIBLE PORTIONS Of FODDERS. 



Hay of Barley (seed Id milk) 

Hay Tith much Clover 

Hay of Oats (in bloesoml 

Hay of OatB (seed in tnilk) . . . 

Hay of Ripe Oata, 

Hay of Winter Rye 

High Meadow Hay 

Horse Bean Straw 

Hnngarian Grass 

Low Meadow Hay 

Oat Straw 

Orchard Grass Hay ■ 

Pearl Millet 

Uedtop 

Rowen, auu dried ■ 

Kye Straw 

Salt Marsh Hay 

Seradella 

Timothy 

Vetch ■ . . 

Wheat Straw 



Orains, Fruits and Vegetables. 

Apples.. 

Apple Pomace 

Barley 

Beaiia 

Beets, Bed.. 

Beets, Sugar 

Buckwheat 

Broom Corn Seed. > • 

Cabbage 

Carrots 

Cow Pea 

Maugolds 

Maize — Sweet Corn 

Maiae — Western Corn 

Maize— ATerage 

Oats 



5.04 
3.15 

5.56 
i.M 
6.86 
8.87 
4.00 
1.34 
4.67 
4.01 
4.13 
7.27 
1.04 
3.07 

10.82 
3.51 

10.45 
0.68 



1.19 2 
1.32 3 
1.312 
1.32 2 
1.142' 
1.13 21 
1 . 10 3; 
0.82 2: 
1.273 
. OH 2i 
0.681. 
1.18 2. 
0.57^ 
0.7^8 
1.66 2 
0.59 r 
1.042 
1.464 
1.08 2 
1.362 
0.4Sf 1 



3 18.24 
218.481 

8 16.28 : 



817.70 I 



i.87 
616.91 
5 25.84 

4 19.211 
918.76 



n7.s 

815.90 
9 32.48 
517.62 
2 ... . 
6 17.10 
5 14.94 
4 28.62 



13.3 
11.4 
32.2 
10.2 
la.l 
11.9 

6.1 
36.7 
14.9 

4.6 
18.7 



0.37 
1.35 
1.86 
1.27 



1.04 
3.03 
0.11 
0.46 
1.31 



49.43 

7. 

8 

64.45 . 
67.89 ■■ 

2.0/5. 

7.07 
51.85 

4.64 . 



1.34 2, 
3.7711 
0.51 I 
4.97 ; 



8 10.3 
3.2 
. 4.0 
4 8.4 

9 10.3 
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DIGESTIBLE PORTIONS ( 



DIGESTIBLE PORTIONS OF FODDERS. 



Onion 

Pi'tatoes, raw 

Potatoes, boiled :. 

Riitabagaa 

Eye 

£weet Potaboea 

Squash 

Tomatoes 

Turnips 

Wheat.. 

Flours and Meals. 

Barley Meal 

Broom Corn Seed Meal 

Bnckwheat Floor 

Corn Meal 

Corn and Cob Meal, wholeear.. 

Graham Flotir 

Oat Meal 

Pea Meal 

Bye Flour. 

Wheat Flour 

JBy-Products and Refuse. 

Beef Scrap 

Brewers' Grains wet from 

brewery 

Brewers' Grains, dried 

Brewers' Grains, kiln-dried. 
Brewers' Grains from silo. . 

Brewers' Swill 

Broom Corn Waste 

Bnckwheat Middlings 

Cotton Seed Meal 

Dried Blood 

Oluten Meal 

Hominy Feed 

Linseed Meal, oil not removed- 



1.31 
17.46 
19.53 
8.11 
54.4fi 
23.11 
3.24 
5 84 
5.47 
66.8 



21.4 

7 



8.3 

11. 1 



5.00 
0.95 
37.53 
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DtOEeriBLE PORTIONS CF POItUEBB. 



DIGESTIBLE PORTIONS OF FODDERS 



Linseed Meal, new proceeB. 
Linseed Meal, old process.. 

Idnseed Cake 

Malt Spi-oiits 

Pork Scraps ... 

Bye Bran ■ 

Rye Middlinga 

Sorghum Baguase 

Starch Feed 

Sngar Feed ■ 

Wheat Bran 

Wheat MiddlingB 

Wheat Shorts 



eo.79 

. 17.9E 

: 2.11 

10.08 
25.70 



b, Google 



FEETILIZING VALUE OF FODDERS. 



In this table h given the number ol poande of nitrogoo, 
phoBpboriti acid and potaeh that is contained in a ton of tlio dif- 
ferent fodders and the value of this, calculated in the eame way 
as commercial fertilizers are valued. Nitrogen is valued at 17 
cents a pound, phosphoric acid 6 cents and potash 4^ cents. Two 
points need to be noticed in regard to these valuations. Tliey 
represent the value of the fertilizer that is in the fodder, before 
it is fed, and we shall have to subtract 20 per cent from these 
valuations to get the value of what we should actually obtain in 
the manure pile. Secondly, these valuations are tlio prices at 
the large markets and in the unmixed condition, and when a 
farmer in this State buys a fertilizer he liae to pay not only tliis 
price, but additionally for the cost of mixing, bagging, freight, 
agents' commissions, etc. This additional amount in Termont 
this year is about J of the city price. We should tliereforo 
add this ^ to the valuations to get what it would actually cost 
the farmers to buy the same amount of plant food in the form 
of cooimercial fertilizers. But if from a number we subtract 20 
por cent and then add to the remainder 25 per cent of itself we 
get just our original number. The valuations then as given in 
tlio table to represent the amount contained in the fodder will 
also repreeent the price which the farmer would have to pay 
diilivored on his farm for the same amount of plant food in the 
fiirm of commercial fertilizer as will be left in the manure pro- 
duced from that fodder. 
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FERTILIZING VALDE OF FODDEKB. 



FERTILIZING VALUE OF FODDERS —TABLE IV. 



Green ladder. 

Alfalfa 

Clover, Bed 

OloTer, Swedish 

Clover. White 

Corn Fodder, 

Cow Pea Vines 

Horse Bean (in blossom) 

Hnngarian Millet 

Meadow QraaB 

Oats, green 

Rye Fodder .. 

Seradella. 

Sorghnm 

Timothy 

Vetches, green 

Vetch and Oats 

White Lupine 

Young Oraes 

Sruili^e. 

Corn Fodder 

Sorghnm.. 

ffay and Coarae Dry Ibdder. 

Alfalfa 

Alsike Glover 

Barley Straw 

Bean Straw 

Buckwheat Straw 

Clover Hay 

Clover, Red, in blossom , 

Clover, Red, ripe 

Clover, White 

Cornstalks 

Cow Pea Vines 

FodderCorn , 

Hay 

Hay, dead ripe 



«.s 


16.0 


10.0 


4.0 


20.0 


8.3 


12.4 


12.3 


36.6 


13.3 


39.4 


11,3 


ao.o 


7.0 


47.6 


17.0 


16.H 


11.3 


50.3 


8.2 


13.3 


3.0 


35.(1 


».» 


34.0 


6.8 
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FBKTILIZINQ VALUE OF FODDERP. 



FERTILIZING VALUE OF FODDERS. 



Meadow Hay 

Oate, green. 

Oat Straw 

Orchard Grass. . . . 

Peas, green 

Red Top... 

BoweD 

Rye Straw 

Seradella 

Sorghum Leavee. . . 

Timothy Hay 

Vetches, green.... 

Wheat ChafF. 

Wheat Straw.. .. 



Grains, Fruits and Vegetables. 

Apples 

Barley 

Beans 

Beets, Sugar 

Broom Com Seed 

Buckwheat 

Carrot 

Corn, Eernals < 

Corn aud Oats (equal parts) 

Com and Oats (ti-3 corn, 1-8 oats).. 

Cotton Seed Kernels 

Cow Pea Seed 

Flaxseed 

Mangolds 

Millet — with husk 

Millet — without husk 

Oats 

Oats, heavy 

Oats, light.... : 



Potatoes 

Eye 

Sorghum Seed 

Turnips 

Turnips, Swedes . . 



25.1 
45.4 
13.6 
12.8 



34.2 
30.4 
3.3 



ec.4 

73.0 
4.6 



87.0 
33.8 
72.0 



7.4 
18.0 
10.4 
10.0 
18.8 
19.0 



0.2 
14.6 
28.2 

0.6 
14.4 
12.'i 

2.0 
13.6 
14.4 
13.0 
34.4 



8.7 
34.0 
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FKRTIUZING VALUE OF FODDERB. 



l-ERTILIZING VALUE OF FODDERS. 



Vetch 

Wheat fwinter) 

TV' heat jspring) 

Wheat (average) 

Flours and Meals, 

Backwbeat Flour 

Com Meal 

Pea Meal 

Eye Flour 

Wheat Flour. 

By-Products and Refuse. 

Apple Pomace ... 

Brewers' Grains 

Broom Com Seed Waste (stalks). 

Buckwheat Bran 

Cotton Seed Meal (decorticaled). 

Cotton Seed Hulls 

Com Bran . 

Com and Gob Meal 

Com Gob 

Gluten Meal 

Hominj Meal 

Linseed Cake 

Linseed Meal 

Linseed Meal (old process) 

Linseed Meal (new procees) — 

Malt Sprouts 

MilletMeal 

Rye Bran 

Bye Middlings 

Sugar Beet Cake 

Wheat Bran 

Wheat Middlings 



78.3 
33.6 
39.7 



19.0 
17. a 
17. a 



12,8 

n.3 

17.0 



4.6 
17.8 
17.4 
57.3 

120.7 
7.0 
22.5 
25. i 
9.4 
99.6 
31.7 

102.4 

106.0 
98.6 

105.4 
74.7 
36.6 
47.5 
85. 3 
36.0 
49.7 
47.0 



31.8 
49.6 

1.8 



21.8 
87. 9 
38.8 

43 5 
81.8 
11.0 



6(f.7 
22.1 
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FEEDING STANDARDS.— TABLE V. 



The following table (A) gives the total number of poandB 
of dry or organic matter required per day per 1000 Iba. weight 
for the di£Fereiit kind of animals mentioned. It also states t)ie 
number of pounds of protein, non-nitrognions matter, fibre and 
fat that the dry matter should contain. The total nutritive sab- 
etances is the sum of these last four elements, and shows tlie 
total amount of digestible mattter in the quantity of food or 
organic matter stated in the first column. The last column 
ahows the imtritive ratio ; that ie, the proportion of nitrogeuons 
matter which each animal requires in its food, compared with 
the non -nitrogenous matter, including fibre and fat. For 
instance, a horse at light work, weighing 1000 lbs. requires a 
daily ration containing 21 lbs. of dry matter ; of this, 11.4 lbs. 
should be digestible, and this digestible matter shonid consist of 
1.5 lbs. of protein, 9.5 lbs. of nou-mtrogenons matter and fibre, 
and 0.40 lb. of fi.t. The nutritive ratio is as 1 to 7, that is, to 
each one lb. of protein there should be 7 lbs. of non-nitrogenous 
matter, fibre and fat ; and so on with the other rations. If the 
animals weigh less tlian 1000 lbs. or more, the ration shontd be 
increased or diminished accordingly. 
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A. PODNDS PER DAY PBK 1000 POUNDS LIVE WEIGHT. 



Kind of aniual. 



Horse at light work 

Horse at average work 

Horse at hard work 25.5 

Oxen at rest in stall 17-5 

Oxen at ordinary work 

Oxen at hard work 26.0 

Oxen fattening, first period ... . 27.0 
Oxen fattening, second period. . 26,0 
Oxen fattening, third period.... 25.0 

Milk cowB 24.0 

Sheep, wool- prod oeing (coarser 

breeds) 

Sheepj wool-producing (finer 

breeds] 

Sheep, fattening, first period... 26.0 3.0 
Sheep, fattening, second period. 25.0 3.5 

Swine, fattening, first period. . . 36.0 5.0 
Swine, fattening, second period- 31.0 4.0 
Swine, fattening, third period . 83.5 11.7 



9.11 


0.40 


11. a 


l.fiO 


IH.^ 


).R0 


H.l 


1.15 


11. :i 


I.SII 


U.2 


1.50 


15. ( 


L.W 


u.t 


1.70 


14.t 


l.BO 


12.6 


0.40 


10.8 


0.20 


11.4 


0.25 


15. J! 


1.50 


U. 40.60 


27.5 


24.0 


17 


5 1 



11.40 
IS.fiO 
17.00 
8.85 
13.30 
16.10 
18.20 
18.50 
18.10 
15.40 

11.70 

13.15 
18.70 
18.50 



1:7.0 
1:7.0 
1:5.5 
1:12.0 
1:7.5 
1:6.0 
1:6.6 
1:5.6 
1:6.0 
1:5.4 

1:9.0 

1:8.0 
1:5.5 
1:4.6 



1:6.5 
28.00 1:6.0 
20.30 }:a.5 
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rEEDlNO STANDAHDa. 



GKOWING CATTLE. 

















o 




Average 


1^ 




S 




3 . 


a 


Age, months. 


li,e weight, 
per ueaa. 


1! 




P 


1 


II 




a- 3 


150 Ite. 


22.0 


4.0 


13,8 


2.0 


19.8 


1:4.7 


3- 6 


300 " 


2.1.4 


H.2 


13.. ■> 


1,1 


17.7 


1:5.0 


6-12 


600 " 


24.(1 


2.5 


ist.n 


0.(i 


16.6 


1:6.0 


11-18 


700 " 


24.(1 


2.(1 


1S.( 


0.4 


15.4 


1:7.0 


12-24 


850 " 


24.0 


1.6 


la.o 


0.3 


13.9 


1:8.0 





GROWING SHEEP. 










5- 6 


66 lbs. 


28.0 


s.? 


Ifi.R 


n.R 


19.6 


1:5.6 


6- 8 


67 " 


25. C 


•2.5 


ia.;H 


O.fi 


16.6 


1:6.5 


8-11 


■ 75 " 


23.(1 


a.i 


11.4 


0.5 


U.O 


1:6.0 


18-15 


82 " 


aa.fi 


i.i 


10. n 


0.4 


13.0 


1:7.0 


18-20 


8S " 


22.0 


1.4 


10.4 


0.3 


12.1 


1:8.0 





GROWING 


FAT 


PIGS. 








2- 6 


SO Ibl. 


42.0 


7.6 


80.0 


37.5 


1:4.0 


3- 5 


100 " 


34, ( 


6.(1 


25.0 


30.0 




5.0 


6- 6 


135 " 


31.6 


4.1 


23.7 


28.0 




6.5 


6- 8 


170 " 


27.(1 


3.4 


20.4 


23.8 




6.0 


8-12 


250 " 


21. U 


2.6 


16.2 


18.7 




6.6 



The next table showa tlic rations required for growinf; ani- 
mals of difFerent weights. These rations are for the animals of 
the weights given, and arc not made ont per 1000 lbs. lire 
weight, BA were tlie ration's in the first table. Otherwise the 
explanations above will applj to this table, except that the first 
column of figares refers to tlie ages in months ; thns the first 
line shows that growing cattle two to three months old, and 
weighing abont 150 lbs., require the amount of the various food 
elements specified. 
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B. FOUNDS PER DAT AND HEAD. 



Kind of akimal. 



Growing Cattle. 



2- H, 150 pounds.. 

:^- 6, 300 " 

«-l2, 500 " 
12-18, 700 " . 
18-24, 860 " . 

Growing sheep. 

5- 6, 56 pounds. • 

6- 8, 67 " 

8-11, 75 *' 

11-15, 82 " 

15-20, 85 '• 



Growing Pigs. 



2- 8, 50 pounds. 

3- 5, 100 " 



8-12, 250 



3.00 
5.40 
8.40 

10.78 

U 



0.045 
0.040 
0.03: 
0.032 
0.025 



0.38 

0.50 

0.54 

4.60.58 



5.2 



O.O 



8.00 
3.50 
4.05 
4.67 



1:6.0 
1:7.0 



1:5.5 
1:6.0 
1:6.5 



Now it most not be enppoBed that tliese tables are perfectly 
exact, for no two animals are alike. We know very well that 
no two soils are alike, and that the same fertilizer may give dif- 
ferent reeults on different soils. So too with animals. We most 
take the feeding standards as a basis, and apply tliem with com- 



mon sense. 
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USE OF THE TABLES. 



Ab aidB to the farmer ia feeding stock tiiu foregoing -t&blce 
may be nsed for two purposeB, first for tlio figuring ont of a ration 
which ho ma; be at present feeding to find its ,QatritiTu ratio 
and how it agrees with the standard ; and secondly and more 
commonly for iignring ont a correct ration from the feeding 
materials at his disposal. To show how this is done, we will 
(^ve an example of each method of figuring. First, to determine 
nutritive ratio : Let ns snppose for example that we are feed- 
ing a ration consisting of nine pounds of early cat hay, nine 
ponnds corn stover, four pounds cotton seed meal, fonr pounds 
corn meal, funr pounds wheat bran. We want to determine its 
nutritive ratio and see how it agrees witli the standard ration. 
Turning to tabic III on page 98, we find high meadow bay 
which corresponds most nearly with our Vermont early cut hay, 
has the foUovnng composition ; Digestible protein, 1.84, diges- 
tible fat, 1.10 ; digestible nitrogen-free extract, 32.09 ; digesti- 
ble fibre, 16.24. Multiplying each of these by nine we get the 
following amounts of digestible material in our nine pounds of 
hay: 

rODNDS. 

Digestible protein 0.44 

Digestible fat 0.10 

Digestible nitrogen-free extract matter 2.89 

Digestible fibre 1.46 
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Proceeding in the Bame way with the other materials, we 
get the following rcsultB in pounds : 
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Hay, 9 Iba 


0.41 


0.10 


1^.89 


1.46 


Corn BtalkB, 9 Iba 


0.1(1 


o.n 


2.62 


1.6! 




1.4-^ 


Oi.47 








0.30 


o.ia 


3.68 


0.0.1 


Wheat bran, 4 IbB 


0.47 


0.10 


1.60 


0.09 




d.OH 


0.90 


10.57 









Digeatible nitrogen-free extract matter 10.S7 

Digestible fibre '... 3.23 

Digeatible fat, 0.90 x 2J — 2.25 



Second, to compound a ration from a given lot ofmatmak. 
Let UB Bnppoae that we have haj, a mixture of timothy and 
clover, com Btalks, corn meal and bran. We wish to combine 
these in the proper proportions to make a dwly ration for the 
milch cow which Bhall have a ratio of 1:5.4. To do this, we shall 
liave to take first a trial ratio, figure out its value in the wa; 
jnst done, and then add or subtract from this ration to make it 
conform to the standard ration. We will take for onr trial ration 
10 pounds of hay, 6 pounds com stalks, 3 pounds com meal, 
3 ponnds bran. This ration figures out as follows r 



b,GoogIc 



USB OF TBB TABLES. 









.1 








1 
a. 


.J 


■SB 


1 


6 
2 




3 

1 

a 


1 
s 


5 


3 

1 

Q 


& 

a 


Timoth? and Clover hay, 10 lbs. . . 


0.48 
0.27 
0.30 
0.35 


0.11 
0.07 
O.IS 

0.07 


3.21 
1.76 
2.62 
1.36 


1.62 
1.08 
0.05 
fi.07 


1:7.5 
1:11.3 
1:9.7 
1:4.3 




Wheat Bran, 3 lbs .' 


Total: 


1.40 


0.37 


8.73 


2.82 


1:8.9 


Standard 


2.50 


0.40 


12.60 


1:5.4 



We Hiid that the protein is much too low, the fat abont right, 
the carb-hydratee and fibre one pound short. The fact that the 
imtritivc ratio ia greater than tlie standard shows that what ia to 
be added must be of a smaller, i. e. narrower ratio than the 
standard. To make so great a reduction as from 8.9 to 5.4 will 
require the addition of some other feeding material whose ratio 
is much less than 5.4. Let us now try now process linseed meal. 

In the ration already 1.40 0.37 8.73 2.82 1:8.9 

Linseed Meal (new process) 4 lbs.1.08 0.11 1.12 0.08 1:1.4 



Total . 



2.48 0.48 9.85 2.90 



This is dose enough for practical work. 
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The ccoDomical feeding of fHrm etock is one of the raoBt 
important problems now before the farmers of Vermont. In 
tlie matter of raieing crops thoy seem to be snfficientlj experi- 
enced. Thcj have tboir own experience and t)iat of their ances- 
tor for many years back to guide them in methods of caltivating, 
proper times and seasons for planting, harvesting, etc., bo that 
there is bat little farther for them to learn in these directions. 
Bat when yon come to the feeding oat of this produce yoa enter * 
a field in which bnt very little thought has been pat by the farm- 
ers of Vermont. When the country was first settled the land 
prodnced abnndantly the farm crops, or corn, the cereals, and 
grass. All the cows were kept in the pasture during the snm- 
iner and went dry throughoat the winter. Their pastnre grass 
gave them a perfect feed during tlie enmmer and for a cow not 
giving milk, hay and corn were as good feeds as conid be desired. 
The dairy in Vermont is undergoing a great change. The pas- 
tures have become much poorer and the strong tendency at the 
present time is toward increasing the size of the dairy, putting 
more cows on a farm than it will keep through the year, sapplo- 
menting the pasture witli feed at the barn if necessary during 
the summer and turning the larger part of tiie force of the farm 
toward keeping these cows in full fiow of milk throoghoat the 
long winter season, that is, the summer dairying of Vermont is 
rapidly changing to winter dairying. But the snccessful carry- 
ing on of a winter dairy means the feeding of large quantities of 
dry feeds ; and at the present prices of farm products, butter, 
meat, and milk, this feeding must be done with great economy 
or it will be a financial failure. As will be seen later on when 
we come to study the compounding of rations, the prodncts of 
the farm already mentioned, the hay, cereals and corn, do not 
furnish a correctly balanced ration for cows in fnll milk during 
the winter season. It becomes necessary to add to these some 
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of ilio concentrated feeds. This is part of the problem of feed- 
ing to wiiich the farmers of Vermont as a wliole have given but 
verj little consideration. But if they are to be Baeeeesfiil and to 
compete with the low prices of farm produce that is shipped in 
here from tlie West, the; must economize very largely over their 
present metliod of winter feeding in order to make a saccess of 
this branch of dairying. This is a part of tlie work which will 
rcqaire regular study. They cannot learn it from tlie traditions 
of their ancestors, nor is it at present found in many of the books 
which are most easily accessible to our farmers. The science of 
cattle feeding is of late growth. It is oar intention here in hb 
few words as possible to lay down some of the fundamental 
principles whidi should govern oil farmers in the profitable feed- 
ing of farm stock. 

Farm animals are fed for a double purpose. We must first 
give to the animal a sufficiency of feed to keep it alive, to keep 
its vital organs and the energy of life in existence. But when 
we have done this and done nothing more wc are just so much 
out of pocket and nothing to show for it. ^ To make any profit 
wo must get from the animal in addition to sustaining its life a 
certain amount of production either of milk from the cow or flesh 
or wool from tlie sheep. To get this production, wo must add to 
tlie amount of feed necessary to keep the animal alive, a certain 
surplus which the animal can digest aiid turn into the work of 
production. In the keeping the animal alive, we must supply a 
certain amount of heat and also a certain amount of material 
which can be changed by the animal into muscular energy. The 
fodder which we give to our animals can bo picked to pieces and 
analyzed by the chemist, and he finds it to consiijt of various 
components which ho names according to their office as hent-pro- 
(lactng and mnscle-producing parts. In general tlieso aro charac- 
terized by the presence or absence of nitrogen. There cannot 
be any muscnlar exertion, any motion even of any of the organs 
of life, without nsing up some substance containing nitrogen. On 
the other hand there are certain things, notably starch and sui^ar 
which seem to bo more directly concerned with tiie formation 
and sustaining of the heat of tlie body. The science of success- 
ful cattle feeding consists in a proper proportion of these two 
elements of animal food, the heat-producing and mosclc-produc- 
(S) 
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ing. Tlie proportion between these is called the nntritive r&tio, 
and ie always esttmHted on the digestible portion of the fodder. 
It is found hy taking the amonat of digestible crnde fibre, add- 
ing to it the amonnt of digestible non-nitrogenone matter, and 
alao adding 2^ times the amonnt digestible fat, eiuce it used to be 
coneidered by the earlier German experimenters thatsince a ponnd 
of fat when bnrut wonld give out 2J times as mnch heat as a 
poond of crnde fibre or starch or sagar, that therefore it mnst 
have 2^ times as much feeding value. When wo divide this 
snni by the amount of digestible albnminoide we get the nutri- 
tive ratio. If this ratio is large, it is called a wide ratio ; if it is 
small, it is called a narrow ratio. A wide ratio, therefore, means 
a fodder or a ration which has a small amoant of albnminoids 
for the amoant of heat-producing materials present j while a nar- 
row ratio or narrow ration is one which contains a large amonnt 
of albnminoids or mnscle-prodncing materials for the amonnt of 
heat-prod ncing. The name of carbhydrates is often used as a 
general term for the crude fibre and the non-nitro|^enonB extract 
matter. When nsing this we would divide the fodder into albu- 
minoids, carbhydrates and fat. 

What is the proper proportion in which we should feed these 
two general parts of the fodder i t)iat is, the albuminoids or mns- 
cle-prodncing, and the carbhydrates and fat or heat-producing. 
An immense amount of labor has been spent in Germany to 
determine this point and the conclusion arrived at by these Ger- 
man experimenters is that a ratio of 1:5.4 is the best for the 
milt* cow. They have also determined various other ratios 
which they considered the best for various animals and various 
nses. These are all given on page 106. By a ratio of 1:5.4 is 
meant that there should be 5.4 times as mucli digestible carb- 
hydrates and fat together as there is of digestible albuminofds. 
This German ratio has been called the theoretical ratio, and yet 
it is difficult to see why it should be socalled, since it is not the 
result of tlieoretical reasoning but it is the result obtained through 
the experience of many hundred actual feeding trials with animals 
of various breeds, conditions, and individual characteristics. It 
is aa nearly opposite to a tJieoretical ratio as can be conceived. 
There remains however the question to be answered whether we 
can take these figures arrived at by German experimenters and 
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aee them nDohacged in oar climate, on onr boiIb, with oar fodder 
crops and with our cattle ; and there ie the still more important 
inquiry to be made whether, if this ratio do^ give as is claimed 
by German experimenters the maximum amonnt of production 
witli the minimum amoant of feed, there is not some othci- 
ratio whidi while prodncinj^ a smaller amount of return, yet 
will make that retarn at so much lees cost as to produce 
more actual profit. It has been already stated that the albnmi- 
minoids are the most costly part of the fodder. For the sake of 
euoaomy tiien we should nse as little as possible of this costly 
material and put in as mnch as possible of t)ie cheaper carb- 
hydrates. In hay we find one part of digestible albuminoids to 
about nine parts of digestible carbhydrates. In the corn fodder 
and in the grun of com we find a still larger proportion of the 
carbhydrates. Eren in oats, barley and wheat we still find a 
much larger amount of the carbhydrates in proportion to the 
amount of albuminoids than is giveo in the Gorman ration. We 
cannot therefore from the ordinary materials produced on the 
farm produce a ration corresponding to the German standard. 
To get this we must add to our home-produced materials some 
of the more concentrated by-products, such as bran, oil meal, 
cotton-eeed meal, etc., which will have to be brought on tlie farm 
from without and for which the farmer will have to pay hard 
cash. 

Among all the products of the farm, clover and green grass 
are almost the only ones which give the proportion found in the 
German ratio. The fundamental principle of feeding for profit 
should be to raise on the farm as much as possible of that which 
is to be fed. To do this to a large extent it would be necessary 
to feed a wider ration than that given in the German standard. 
Com in its varions forms, that is, as grain, dry stover, dry 
fodder com, green fodder corn, and ensilage, is undoubtedly the 
cheapest source of animal food which we can grow in this cli- 
mate, and probably hay comes next, A ration to be profitable, 
then, must be composed very largely of these fodders, and it will 
therefore be wider than the German standard. Whatever we 
buy and bring in from off tlie farm should be of such a 
nature that a small amount of it will balance up to make a per- 
fect ration a much larger amoant of the cheaper fodders which 
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WO can raiee on the farm ; that la, they must be rich in the 
niti-ogenous or mnscle-produciDg material. Such materials ri-q 
foniid in linseed meal, cotton-eeed meal, glaten meal, bran, mid- 
dliiigB, brewers' grains, bnckwheat middlings, and several others 
of the hj products or refuse matenal from vaiioue manufactures. 
We have said that a ration of wider proportions tlian the Ger- 
man standard wonid probably be a cheaper ration than one 
as narrow as the Uermans desire. Let us calculate the cost of 
some rations and sco how it would be. Taking priees as they 
are at the present time, we may consider hay worth $8 a ton, 
good corn fodder $5, corn meal $26, cotton seed meal $26, and 
bran $20. To maho a full day's ration for a eow weighing a 
thonsand ponnds according to the German etandnrd wonld 
require 9 pounds of hay, 9 pounds of corn stalks, i of 'ran, 4 of 
corn meal, 3 of cotton seed meal. This wonld cost at these priccB, 
20i cents. To make the same ration on a basis of 1:7 instead of 
1:5.4 would require 12 pounds of hay, 12 pounds of corn stalks, 2 
of corn meal, 1 of cotton seed meal, 2 of bran, and this would cost 
13{ cents, making a difference in favor of the wider ratio of 6^ 
cents per day or $13.00 per yearly feeding period of 200 daye. 
It is not to be expected that the cheaper ration will produce as 
large an amount of milk ae the more concentrated and costly ra- 
tion, but it is doubtful whether the increased amonntof milk would 
pay for the increased amount of cost. But it will not do to make 
this rule of feeding too general, to think that it will fit all cases. 
A man can raise corn for much less than $26 a ton ; neither his 
corn stover nor hie hay ought to cost him these prices tor 
production. The nearness to railroad is another important fac- 
tor. As we get back in the country the value of the produce 
raised on the farm decreases and the cost of bringing in grain 
from ontside increases ; so that what would be a paying invest- 
ment to the man near the railroad wonld be a losing one 
to his neighbor back in the monntains. Another class of farm- 
ers wonld also prove an exception to this rule, and that is the 
milkmen. They get so much larger price per pound for their 
milk that they can afford to pay a higher price for the feed 
which they pnt into their cows, and with them it pays to feed 
high and keep the cows producing almost to the utmost limit of 
their capacity. A milkman should feed — and as a fact most 
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milkmen in Vermont are feeding — very close to the GermaD 
ratio. And Btill another class would prove an exception to the 
rule, and that is tliose farmers who are trying to keep more 
stock than their farms will carry and who must necessarily 
therefore buy a large quantity of food. For theiu it will pay 
better to buy principally of tlio concentrated feeds and give their 
animals a ration very close to the Glerman standard. It will be 
seen, then, that no set rule of feeding can be laid down 
for the various conditions of our Vermont farmers. But 
we may recapitnlate wliat we have jnet said, as follows: That 
the probability ie that milkmen should feed a ratio of 1:5.4; 
those living near a raih-oad and overstocking their farms so that 
they must necessarily buy largfely of feed should feed a ratio of 
1:5.4. Those living near a railroad and having plenty of land to 
produce about all that their stock need should feed a ratio of about 
1:6.5 or 1:7 ; and in general, the farther back we get from the 
railroad the wider tlie ration to be most proiitable until back in 
some of the hill towns it is undoubtedly true that the cheapest 
ration is the one we find them so generally using, viz., hay and 
com meal, both of their own raising, though this would seem on 
first thought to be a very one-sided and unphilosophical ration. 
"We give now some rations calculated for the feed of dairy 
cows for one day per thousand pouada oE live weight. These 
can be modified to suit the weight of the animal, that is, if the 
cow weighs only 900 pounds, one-tenth would bo subtracted 
from these to make a day's ration, and if tlie cow weighed more 
than a thousand pounds a proportionally large amount would be 
added. The rations give a ratio of about 1:5.4. 

No. 1.— 9 lbs. Wheat Bran, 3 lbs. Linseed Meal (New Pro- 
cess), 10 lbs. Corn Stalks, 5 lbs Wheat Straw, 3 Iba. Oat Straw. 

No. 2. — 8 lbs. Corn Meal, 5 lbs. Linseed Meal, 10 lbs. Com 
Stalks, 4 lbs. Oat Straw, 

No. 3.-3 Iba. Cotton Seed Meal, 4 lbs. Corn Meal, 4 lbs. 
Bran, 9 lbs. hay, 9 lbs. Corn Fodder. 

No. 4. — 2 lbs. Cotton Seed Meal, 2 lbs. Linseed Meal, 6 
lbs. Barley Meal, 8 lbs. Wheat Straw, 12 lbs. Hay. 

No. 5. — 2 lbs. Cotton Seed Meal, 3 lbs. Linseed Meal, 4 
lbs. Barley Meal, 12 lbs. Straw, 8 lbs. Hay. 
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No. 6. — 5 lbs. LiDBeed Meal, 5 lbs. Bran or Middlings, 1$ 
lbs. Straw, 5 lbs. Hay. 

No. 7. — i IbB. Gluten Meal, 5 lbs. Wheat BraD, 3 lbs. Corn 
Meal, 20 lbs. Ensilage, 10 lbs. Hay. 

No. 8. — 3 lbs. Linseed Moal, 4 lbs. Bran or Middlings, 4 
lbs. Corn Meal, 10 lbs. Clover Hay, 30 lbs. Ensilage. 

No. 9. — t lbs, LiDseed Meal, 30 lbs. Ensilage, 9 lbs. Clover 
Hay, 9 lbs. Timothy Hay. 

The following ratioas are calculated per head per day for 
milch cows, cows weighing from 800 to 900 lbs., as is the case 
with most of the Jersey cowa of the State : 

No 10.— 2 lbs. Linseed Meal, 4 lbs. Bran, 5 lbs. Hay, 60 
lbs. Corn Ensilage. 

No. 11. — i lbs. Corn Meal, 60 lbs. Clover Ensilage. 

No. 12. — 4 lbs. Bran or Middlings, 40 lbs. Com Ensilage,, 
40 lbs. Clover Ensilage. 

No. 13.— 2 lbs. Cotton Seed Meal, 4 Ilw. Bran, 1 lb. Corn 
Meal, 6 lbs. Com Stalks, 6 Ibs-Straw, 2 lbs. Clover Hay, 30 lbs. 
Mangolds. 

The next three rations are for heavy cows giving large 
qnantities of milk. 

No. 14.— 4 lbs. Corn Meal, 2 lbs. Cotton Seed Meal, 4 lbs. 
Wheat Brau, 2 lbs. Linseed Meal, 10 lbs. Straw, 10 lbs. Clover 
Hay. 

No. 15.— 4 lbs. Corn Meal, 4 lbs. Cotton Seed Meal, 8 lbs. 
Wheat Bran, 16 lbs. Hay. 

No. 16.— 1 lbs. Corn Meal, 4 lbs. Cotton Seed Meal, 8 lbs. 
Wheat Bran, 18 lbs. Corn Fodder. 

No. 17.— 4 lbs. linseed Meal, 1 lb. Cotton Seed Meal, 5 
lbs. Barley Meal, 5 lbs. Cob Meal, 16 lbs. Com Stover. 

No. 18.— 3 lbs. Cotton Seed Meal, 2 lbs. Bran, 30 lbs. En- 
silage, 17 lbs. Hay. 

The following rations are calculated in the same way for a 
day's feed for each thousand pounds of live weight to produce a 
ratio of about 1:7. 

No. 19.— 4 lbs. Cob Meal, 2 lbs. Cotton Seed Meal, 1 lb. 
Oats, 12 ibe. Corn Fodder, 50 lbs. Ensilage. 

No. 20. — 2 lbs. Linseed Meal, 2 lbs. Com Meal, 3 lbs. 
Bran, 30 lbs. Ensilage, 15 Iba. Hay. 
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No. 21.— 2 lbs. Cotton Seed. Meal, 3 lbs. Cob Meal, 2 Ibe, 
Barley, 2 lbs. Bran, 9 lbs. Corn Fodder, 12 Iba. Hay. 

Ko. 22. — 2 qt8. Cotton Seed Meal, 2 qts. Corn Moal, 2 qts. 
Bran, 22 lbs. Hay. 

No. 23.-2 IbB. Corn Meal, 2 lbs. Cotton Seed Meal, 3 Iba. 
Bran, 20 lbs. hay. 

No. 24.— 1 qt. Cotton Seed Meal, 3 qta. Corn Meal, 3 qts. 
Bran, 15 lbs. Hay. 

No. 25.-3 IbB. Barley, 1 lb. Corn Meal, 1 lb. Oats, 3 lbs. 
Bran, 11 lbs. Clover Hay, 11 Iba, Timothy Hay. 

For cowB of the ordinary Jei-sey size, i. e., 800 to 900 
weight, the following rations can be used, giving a ratio of abont 
1:7: 

No. 26. — 1 qt. Cotton Seed Meal, 1 qt. Corn Meal, 3 qte. 
OatB, 25 lbs. Ensilage, 10 lbs. hay. 

No. 27.-3 lbs. Corn Meal, 1 lb. Cotton Seed Meal, 1 lb. 
Bran, 10 lbs. Clover Hay, 10 lbs. Timothy Hay. 

No. 28.-2 lbs. Cob Meal, 2 lbs. Cotton Seed Meal, 2 Ibe. 
Corn Meal, 2 lbs. Barley, 6 lbs. Corn Fodder, 20 lbs. Ensilage, 
6 lbs. Hay. 

No. 29.-1 qt. Cotton Seed Meal, 2 qts. Bran, 11 lbs. Corn 
Fodder, 9 lbs. Hay. 

The following are examples of rationB that are mnch nsed 
on the hill farms of Vermont, back from the railroad : 

No. 30.— 2 qtB. Corn Meal, 2 qts. Bran, 6 lbs. Com Fod- 
der, 20 IbB. Hay. Nutritive Ratio, 1:10. 

No. 31. — 3 qtB. of mixed Corn and Oats, 25 lbs. Hay. 
Nutritive Ratio, 1:11. 

In connection with the table given on page of the 

amounts of digestible material needed by other animals for a 
day's ration may be given the following : 

For fattening cattle per day per 1000 lbs. of live weight. 

No. 32.-6 lbs. Linseed Meal, 6 lbs. Corn Meal, 20 lbs. 
Corn Fodder. 

No. 33.-5 IbB, Cotton Seed Meal, 5 lbs. Corn Meal, 20 
lbs. of hay. 

No. 34.— For 800 lbs weight : 5 lbs. Linseed Meal, 3 lbs. 
Bran, 10 lbs. Rye Straw, 10 lbs. Hay. 
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The next - two rations tun be used to advantage where it is 
desired to niise on the farm everything that is need for feeding. 

No. 3o.— 10 lbs. Corn Meal, 5 Iba. Corn Stalks, 18 lbs. 
Clover Hav. 

No. 3G.— 10 lbs. Corn Meal, 26 lbs. Pea and Oat Hay. 

FOB OXEN AT HABD WOBK. 

No. 37.— 10 lbs. Corn Meal, 10 lbs. Clover Hay, 10 lbs. 
Meadow Hay. 

No. 38.— 10 lbs. Corn Meal, 3 lbs. Wheat Bran, 17 lbs 
Clover Hay. 

No. 39.-4 lbs. Linseed Meal, 5 lbs. Bran, 25 lbs. Oat Straw. 

No. 40.— 3 lbs. Cotton Seed Meal, 2 lbs. Wheat Bran, 5 
lbs. Clover Hay, 20 lbs. Corn Fodder. 

For horses heavily worked, per day per 1000 lbs. live 
weight. 

No. 41.— 2 lbs. Linseed Meal, 6 lbs. Rye ±!ran, 10 lbs. Corn 
Meal, 6 lbs. Corn Fodder, 8 lbs. Clover Hay. 

No. 42.-6 lbs. Bran, 12 lbs. Corn Meal, 6 lbs. Meadow 
Hay, 6 lbs. Clover Hay. 

No. 43.-2 lbs. Bran, 6 lbs. Oats, 8 lbs. Corn Meal, 6 lbs. 
Wheat Straw, 8 lbs. Meadow Hay. 

For horses at light work. 

No. 44.-12 lbs. Oata, 12 lbs. Hay. 

No. 45.-6 lbs. Oats, 4 lbs Corn Meal, 3 lbs. Wheat Bran, 
12 Iba. Hay. 

It may be said in general, in regard to these rations, that 
wherever wheat bran is mentioned, buckwheat middlings may 
be nsed instead ; oata and barley can bo interchanged pound for 
pound ; ensilage, corn fodder and hay at three pounds of hay for 
four of corn fodder or ten pounds of ensilage. A pound each 
of cotton see<i meal and corn meal is about the same as two 
pounds of glnten meal. 

There is another side to the problem of animal food whieh 
must never be lost sight of and that is the fertilizing value tst 
the materials we use for fodder. After the animal has eaten tlio 
food and given us the production of milk, meat, wool, etc., there 
is still left in the manure a certain atnount of plant food whiuli 
is valuable to the farmer as a fertilizer, and this value varies 
very greatly according to the character of the food given. If 
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WO analyze a given feed we find certain amounts of nitrogen, 
phosp}ioric acid and potash. This :cpresent8 just bo much plant 
food that was taken away from the soil when the plant grew. If 
■we were to pat this fodder right back on the soil and plow it in, 
vre would return to the soit all that was taken away. If instead 
of this we put the fodder throngh the machinery of our animals 
and then return the manure to onr land we do not return all the 
plant food that was taken away by the growing crop. There is 
always some loss, varying according to the kind of animals to 
which the fodder is given. Fed to animals not increasing in 
weight and not making any production as milk or wool, the loss 
would be very small. A young animal rapidly growing takes out 
a much larger amount from its food for the production of its bones 
and flesh. A cow giving milk also extracts largely from its fod- 
der of this fertilizing material. The average of all farm animals 
would be much less than 20 pounds of loss. For milch cows it 
is customary to calculate that 20 per cent or 1-5 of the fertiliz- 
ing material that was in the fodder will be lost and only 4-5 
recovered in the manure. If butter is made and the skim milk 
is fed on the farm the loss would probably fall under 20 per 
cent. On pages 101 to 104 is given a table of the fertilizinj^ value 
of the various fodders used in Vermont. Glancing at this list it 
will be noticed that there is a very wide difference between the 
fertilizing value of different fodders, also that fertilizing value 
and feeding value have no necessary connection to each other ; 
tlierc may be high feeding value without fertilizing value, and 
there may be high fertilizing value without feeding value. Take, 
for instance, sugar, starch or fat. Each of these have a high 
feeding value; it is a valuable animal food, but has no fertiliz- 
ing value whatever. No amount of it added to a field wonld 
ever help the growth of a crop. On the contrary sulphate of 
ammonia, nitrate of scda, muriate of potash have high fertilizing 
value but no one would over tJiink of feeding them to an animal 
to produce growth. It will be noticed that corn meal has a high 
feeding value but low fertilizing value, whereas cotton seed meal 
has both a high feeding and fertilizing value. When a farmer 
starts out to buy feed, this fertilizing value of the fodder should 
always be borne in mind, as whatever plant food is bought in 
tlus way is acquired more cheaply than by any other method. 
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COMPOSITION OF VERMONT FODDERS. 



On tlie following pagce will be found the aoalyBCB made at 
the Station the laet year, of fodder materialB. It will be seen 
that the Station has analyzed sampleB of almost everything aecfl 
in this State as uattle food. 

TIMOTHY HAY. 

Sent by 0. H. Cole, Lunenburgh, Vt. Crop of 1887. 
Considered by bim to be of fair quality. It will be noticed that 
it has a narrower nutritive ratio, i. e. is of better qnality than 
the average composition of timothy hay as given in table III, 
page 97. 





1 

1 
1 


h 

-So 

1 


a 

¥ 

si 

!5 


1 

B 


■B 
'B 




6.65 
93.35 


138.00 
1867.00 


392.78 
37.08 
118.33 
680.48 


58 
46 

67 
63 












ANA.LTSI8 OF DRY UAITBH. 
Ash 


100.00 

5.60 
33.86 

4.03 
10.38 
46.07 


8000.00 

11S.80 
677.20 
80.60 
207.60 
921.40 
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Protein (Nitrogenous Matter).. • 
Non-nitrogenous Extract Matter. 






100.00 


2000.00 


1128.67 
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HAY OF OATS. 
Out when nearly ripe. Sent bj H. H. Wheelor, Soath 
Bnrlington, Tt. 
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174.85 
58.80 
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705.31 
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AHALTeiB OF DBT MATTBB. 


100.00 

6.78 
82.43 
4.85 
9.18 

58.88 


2000.00 

134.40 
448 60 
97.00 

188.40 
1137.60 
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100.00 


3000.00 


1055.80 





From Bonthem white corn, cat juBt ae it began to tasBcI. 
Made and sent by 0. H, Cole, Lnnenburgh, Vt, 
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78.18 
80.81 


1588.80 
416.20 


526.90 
68.80 
110.81 
568.83 
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ASALYBIB OF DBT lUTTEB. 


100.00 

8.65 
86.68 
8.78 
7.58 
43. 4S 


2000.00 

183 00 

731.80 
74,40 
151.80 
849.00 
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100.00 


2000-00 


1862.34 
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OOUPOsmON OP TBBHOHT FODDEBS. 



ENSILAGE. 
The next three samples of ensilage were sent by George 
Campbell's Sons, Weatminster "West, Vt. Of the rowen it 
was stated: "Pat in silo Oct 5, 1887, after several hard 
frosts ; too ripe for a fair test, but slieep will eat it in 
preference to nice hay. It was put on top of about fifteen feet 
of corn ensilage and weighted with eand." Special attention is 
called to a comparison of this with the samples of com ensilage. 
Not only does the rowen ensilage contain twice as mpcb dry 
matter as the com ensilage, but this dry matter is also richer in 
digestible material, and contains this material in a mach better 
proportion for economical stock feeding. 

Com ensilage No. 1 was made from ripe corn fodder, the ears 
being picked off and the stalks pnt in silo before frosts. It was 
allowed to stand and heat fonr days before weighting. 

Corn ensilage No. 3 was made from the same material as pre- 
ceding, bat was weighted as soon as filled, before it eonid heat 
on top. There is bnt a slight difference between the two sam- 
ples, this little being in favor of weighting at once. 
KOWEN ENSILAGE. 



Moisture «t 100* C 

ToUlDiy Matter 

AHALT8IB OF DRT MATTER. 

Aah 

Crude Fibre 

Pat (Ether Eitract) 

Protein (NitrogenouH Matter) 

NoD-nitrogenous Eitract Matter... 



5.27 
10.09 
61.10 
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155.00 

514.80 
105.40 

301.80 
1038.00 

3000.00 



St% 



870.66 
79.05 
147.81 
686.41 
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OOMFOBmON OF VERMONT 



CORN ENSILAGE MO. 1. 
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MolBtare at 100* C 

Total Dry Mutter 

ANALIBIB OF DRY MATTER. 

Ash 

Crude Fibre. .1 

Fat (Ether Eitmut) 

Vrotein (Nitrogenous Matter) 

Non-nitrbgenoiiH Eitract Matter. 



4.91 
7.61 
49.42 



COEN ENSILAGE NO. 2. 



6fi 



Moisture at 100« C 

Total Dry Matter 

AHA1.YBIB OF DRY MATTBR, 

Ash 

Crude Fibre 

Fat (Ether Extract) 

Protein (Nitrogenous Matter) 

Nod -nitrogenous Extract Matter.. 



10.9S 

100.00 



4.76 
7.03 
53.44 



408.34 
71.40 
103.49 
716.10 
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r TEBHOHT FODDBBS. 



ALSIKE CLOVER. 
Cnt by Dr. F. J. Hendoe, Burlington, : 



the fall of 1SS6. 
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ANAL18I8 OF DKT MATTBB. 














7.39 

28.57 


147.80 
871.40 


368.56 
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146.52 








48.17 


983.40 


664.75 
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100.00 


2000.00 


1123.03 





COW TEA (Hat). 
Cnt on the farm of Mr. G. W. Wliitney, Williston, Vt., 
after it had been injared by a severe frost, September 22, 1887. 
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Moifllore at 100* C 

Total Dry Matter 

ANALTBia OF DRY MATTBB. 

Aeh 

Crude Fibre 

J^t (Ether Extract) 

Protein (Nitrogenotts Matter) 

NoD-nitrogenoua Extract Matter.... 



188.00 
876.00 
66.40 
S16.81 
1112. 8( 

2000.00 
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SERADELLA (Hat.) 
Cut on the farm of G. W. Whitney, WillistOQ, Vt., when 
in bloom, July 12, 1887. 
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Moistnre at 100© C 

Dry Matter 

ahaltbib of dst matter. 

Ash 

Crude Fibre 

Fat (Ether Extract) 

Protein (NitrogeDOus Matter) 

NoQ-nitrogeDOUB Extract Matter., 



234.40 
438.40 

es.oo 

34S.40 
916.80 



39.00 
317.60 
916.80 



2000.00 



WINTER VETCH (Hat). 
Out wlien in bloom from the field of N. R. Spaalding, Eur- 
liugton, July 19, 1887. This was raised from seed furnished by 
the Station, and made a fine growth. It is the ricliest fodder 
ever analyzed at the Station. 
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Moisture at 100 o C 

Total Dry Matter 

AMALTBI8 OF DBT MATTEB. 

Ash 

Crude Fibre 

Fat (Ether Bitract) 

Protein (Nitrogenous Matter) 

K on -nitrogenous Extract Matter. 



41. S3 
100.00 
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00MFO8ITI0N OV TEBUOHT FODDEBS. 



SPBING TETCH (Hay). 
Cnt in bloom from field of Geo. W. Whitney, WiUistonr 
July 13, 1887. 
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645.48 
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ANALSBIB or DRY UATTRB. 


100.00 

7.97 

3B.38 
2.71 
17.9B 
41.96 


3000.00 

159.40 
5B7.80 
64.20 
859.60 
839.20 
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100. liO 


3000.00 


1168.60 





TEILOW LUPINE (Hat). 
Oat in bloom from field of Geo. W. Whitney, Williston, 
July 12, 1887. 
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9.84 
90.68 


186.80 
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81.66 
198.44 
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AKALTSIB OF DRY MATTKR. 


100.00 

8.49 
30.38 
3.61 

13.07 
44.46 


3000.00 

169.80 
607.60 

73.20 
361.40 
880.00 
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100.00 


8000.00 


1209.88 
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COHPOBmON OF TBECMONT FODDBKfi. 



TEOSIKTE. 
The next two samples were sent by W. A. Brown, Rocky Hill, 
Conu. TeosiDte is a fodder crop cloBoIy allied to Borf;hnm. It 
haB the pecnliarity of sending up many stalks from the single 
seed, and when cut at blossoming time, it produces a second 
growth from the same root. In the sample sent by Mr. Brown, 
the first growth was ten feet in height, and the second growth 
from the same root nearly six feet. Both samples are from 
the same root. The second growth produced no seed. As would 
have been expected, the second growth is a little richer than the 
first. 

TEOSINTE— FIKST GROWTH. 



Moisture at 100« C 

Total Dry Matter 

ahaltbih or qby hatter. 

Aeh 

Crude Fibre 

Fat (Ether Extract) 

Prot«lQ (NitrogsDouH Matter) 

Non-nitrogpnous Extract Matter., 
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CCIfFOSmOH OF TEBHONT rODDEBS. 



TEOSINTE— SECOND GROWTH. 
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40.93 
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ANALTSia OF DBT MATTER. 
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a. 69 
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2000.00 

183.20 
586.80 
51.80 
168.60 
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2000.00 


896.96 





ALFALFA (Hay). 
Cnt wheu just comiufr in blosBom from field o 
Hendee, Barlington, Jnne 28, 1887. 
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ANALYBIB OF DBT HATTER. 
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Crude Fibre 






2.23 
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44.60 
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17.39 

288.75 
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40.12 


802.40 


521.06 
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100.00 


2000.00 


1068.74 
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OF TBBMOUT FODDERS. 



131 



ALFALFA (Hay.) 
Cnt from same field hb preceding, bnt not nntil the seed 
was in the dongh, July 7, 1887, The principal difference 
between the two samples is the lese amonnt of protein in the 
older growth. 
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12.48 

87.53 


249.60 
1750.40 

2000.00 

173.20 
066.20 
47.40 
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263.48 
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248.56 
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ANALYSIS OF DRT KATTBR. 

Ash 


100.00 

8.61 
83.61 

2.87 
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Fat (Ether Eitract) 














100.00 
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CORN MEAL. 
Made at Station from a sample of Brazilian Flour Corn sent 
by William A. Brown, Rocky Hill, Oonn., raised by him dnring 
season of 1887. 
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ANALYSIS or DBT MATTBB. 


100.00 
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2.14 
S.60 
9.66 
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41.40 
43.80 
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193.20 
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3000.00 


1777.86 
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! ooHPOsrrioK .of TBBXoirr poddbbs. 

OOKN COB. 
This was the cob of the Brazilian Flonr Corn given a 
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AHALYSIB OF DRY HATTER. 
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Fat (Ether Extract) 










8000.00 


965.86 





GROUND FEED. 
A mixture of oats, com and corn cob, sent by J. W, 
ton, Stowe, Vt. 
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AHALTSIS OF DRY MATTER. 
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ooMFOsrnoN of ybbmoht foddbbs. 



COTTON SEED MEAL. 
Sent by G. W. Whitney, Willieton, Vt. 





i 
J. 


.2 

•s 


'ii 
si 

1i 

p.. 


3s 
II 
11 

°sl 


1 

a 




93.36 


1867.30 


283.13 
736.10 

493.86 


88 
80 
95 












AITALTSIS OF DBT HATTER. 
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Non-NitrogenouB Eitract Matter 
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1611.09 





BUCKWHEAT MIDDLINGS. 
Sent by B. H. Porter, Burlington. 





i 
1 


s 

1 

■s 
S| 

6 




3- 

1 


1 




9.63 
90.48 


190.40 
1809,60 


97.68 
316.5B 
1166.20 


46 
67 
100 












AHALTSIB OF Dk; matter. 
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1589.46 
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coMPoernoN of vbemomt fodders. 



BUCKWHEAT BRAN. 
Sent by B. H. Porter, Barlington. 



Ccnde Fibre 

Fat (Ether Eitracl) 

ProteiD (Nitrogenous Matter) 

NoD-nitrojceaous Extract Matter... 
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WHEAT BRAN. 
Sent by H, H. Wheeler, Sonth Btirlmgtoii. 
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coicpoemoH of tbbhont voddebs. 



GLDTEN MEAL. 
Sent by H. H. "Wheeler, South Burlington. 
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GLUTEN MEAL. 

fient by Allen Hazen, Hartford, Yt. 
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ANAI-TSia OF DST HATTER. 
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OOlCPOStnOIT OF TEBUONT PODDEBB. 



COTTON SEED MEAL. 
Sent by H. H. Wheeler, South Burlington. 
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OOEN. 
Sent by G. W. Whitney, Williston, Vt. 
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COMPOBITIOS OF VBBMONT FODDBBB. 



GLUTEN MEAL. 
Sent by G. W. Whitney, Williston, Vt. 



OF DRT UATTZK. 



Ash 

Crude Fibre 

F»t (Ether Extract) ; 

Protein (Nitrogenous Matter) 

Non-nitrogeuoue Extract Matter... 



116.87 
666.54 
956.79 



WHEAT BRAN. 
Sent by G. W. Whitney, Willieton, Vt. 
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ooHPiwrnoH or tkbmoitt toddebs. 



HAY. 

Sent by G. W. Whitney, Wiiliston, Tt. 
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AMALTSIB OF DBT XATTEB. 
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b, Google 



ANALYSES OF PRINKING WATER. 



Doring the year the Station has had oocasioo to analyze Bam- 
pies of driakiog water for several partiee. It may be said la 
general of these samplee, that those from springs proved to be 
good water, while the samples of well water are nearly all very 
bad. 

The first five samples are from difFerent soarces of the sap- 
ply for the new water works of West Randolph. No. TI is 
&omawell in the pasture of Mark Thompsoa, Shelbnm. No. YII 
from well at house of Geo. W. Whitney, Williston. No. VIII 
is from well at hoose of Geo. A. Hall, Burlington. No, IX is 
from well of L. A. Rishop, Williston. No. X, from well of H. 
W. Russell, Shelbarn. 





GrainB per gallon. 


Parte pe 


million. 


Nnmber. 












Total 


Chloi'lDe. 


Free 


Albuminoid 




Solids. 


Ammonia. 


Ammonia. 


I 


7.9 


0.17 


0.013 


0.086 


II 


5.7 


0.10 


0.004 


0.034 


III 


•8.4 


0.15 


. trace. 


0.025 


IV 


7.7 


trace. 


0.040 


0.280 


V 


8.4 


0.30 


0.030 


0.280 


¥1 


21.5 


0.50 


0.080 


0.500 


VII 


51.0 


5.60 


0.080 


0.425 


VIII 




l.tiO 


0.028 


0.078 


IX 


""isoli" 


20.40 






X 




7.50 


O.OSO 


0.290 









Id interpreting these resnlts the following rnle will be a 
pretty safe guide, i. e., water is suspicions if it contains 40 grains 
per gallon of total solids, three grains per gallon of chlorine, 
0,05 parts free ammonia per million or 0.10 parts per million of 
albuminoid ammonia. 
* Too macb to m 
(10) 



b, Google 



DETERMINATION OF CRUDE FIBRE. 



In the analysis of fodders for cnido fibra, tho most tedious 
part of tlio procege is tlie washing with hot water to free the fibre 
from the acid and later to wash out the alkali. The old process 
of using filter paper is very alow ; the method recommended in 
the last report of the Association of Official Agricultural Chem- 
ists, of squeezing in a linen cloth, hastens matters hut is still 
awkward and not very thorough. In the Station laboratory, the 
following metliod has been used the past year, and has given 
good satisfaction. The stem of a small glass funnel is connected 
by a rubber tube with a suction pump, (we have the ordinary 
Eiehards' pump,) over tho mouth of the funnel is stretched a 
piece of fine linen cloth, fastened to the stem by a small rubber 
band. After boiling the fodder with acid for half an honr, the 
pnmp is started and the funnel invertfd in the beaker containing 
the fodder. The solution is sucked out, the cloth acting as the 
filter, with the advantage over the old way. that wlien it becomes 
«;logged with the fibre, it can be easily rinsed off by a jet of water. 
In this way almost the last drop of solution can be drawn o£E the 
fibre. The beaker is then half filled with boiling water, shaken 
and the washing continued as long as desired. The 200 c. c 
of soda BolntioQ is put into a 250 c. c. wash bottle fitted tcitA 
a pressure bulb, by which the solution can be thrown out in a 
jet by squeezing with the hand instead of blowing with the 
month. All the fodder can be rinsed oflF clean from the cloth 
back into the beaker with this jet ; the fibre boiled for half an 
hour, then washed in the same manner as before. After wasli- 
ing with water, it is transferred to a Gooch crucible for the final 
washing with alcoliol and ether. By this method, the two wash- 
ings with hot water need not occupy more than five minutes 
each. 
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SAMFLINU OF MILK. 



Id ODe experiment that was iindertakeD, faalt was foand 
with the milker, becanse in taking hie eatnple for analyeis he 
dipped off the top of the milk ioBtcad of pouring the milk 
hack and forth several times lo mix it thoronghly. He replied 
ihat he had milked rapidly and had taken the sample at once, 
before the cream had time to separate ; that during the process 
of milking the streams kept the milk thoroughly stirred, and at 
the moment of finishing, the quality of the milk was the same in 
all parts of the pail. To test this, a pint of milk was dipped 
from the top at the close of milking, then all but a pint of the 
rest poured out. What remained, with the pint dipped out, were 
found to analyze as follows : 

First pint 3.83 per cent of &t. 

Last pint 2.96 per cent of fat. 

It is evident therefore that some of the strippings remain 
Dear the surface, and to get a oorroct sample to indicate the 
average quality, the milk should be poured back and forth and 
thoronghly mixed. 
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FINANCIAL STATEMENT. 



Appropriated by State 87,000 00 

Farm ; 82,500 00 

Bepairs on Station Building 1,179 00 

Repairs at Farm 334 39 

Salaries 928 62 

Apparatus 784 00 

ChemicalB .127 31 

Field Experiments on outside farms. ....... 191 91 

Water, Gas and Fuel 140 56 

Printing, Stationery and Books.. ■• 113 33 

Labor at Station 170 50 

Miscellaneons 340 58 

87,000 00 

NOTB. — The foregoing report covers the work done by the Sta- 
tion up to March I, 1S88, but a long aeries of vexations and aone- 
cessarj delays on the pai-t of the printer has made the issue of the 
report from the press so late that it is possible now to include a 
complete financial statement. 
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